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Abstract

Background: Rhizome of Zingiber cassumunar Roxb. (Phlai in Thai) has been used in traditional medicine for
controlling diverse inflammatory diseases including asthma.

Aims: The objective of this study was to prepare a drug containing Phlai constituents for treatments of allergic
airway inflammation. Anti-inflammatory activities of the standardized Phlai extract were studied in vitro and in
vivo in the present study. Toxicity and therapeutic properties of the drug were also evaluated.

Materials and Methods: The isolation of the marker compounds (such as compound D) was performed by
chromatogarphic method. The effect of the Standardized Phlai Extract (SPE) on the cell viability was
determined. Inhibitory effects of SPE on degranulation, TNF-Ol production and. cysteinyl leukotriens release
were carry out in rat mast cells. Effects of the SPE on mucin productionsin human airway epithelial cells were
also investigated in this study. Phlai.granules (PGs)were prepared and 580 mg of PGs contained 100 mg of
SPE.Anti-inflammatory effect of Phlai granules was evaluated for its anti-inflammatory activity in rats using
ethyl phenylpropiolate (EPP)-induced and-arachidonic acid (AA)-induced’ear edema, carrageenan-induced paw
edema as well as cotton pellet-induced granuloma models. Effects of the extract on contractile responses in the
histamine-stimulated isolated guinea pig trachea was also investigated. Genotoxicity-of: Phlai granules was
determined using the micronucleus test and karyotyping. Acute and chronic toxicities-of SPE were conducted
in rats.

Phlai capsules weressuccessfully prepared from the standardized Phlaiéxtract. One capsule of the drug
contained 100 mg of the Phlai extract which was equivalent to 3.12 mg oficompound D. Pharmacological studies
were performed in human andirats. Fivethealthy volunteers received orally of 8 Phlai‘capsules (8 mg compound
D). Blood samples an d urine were'¢ollected. Clinical chemistry was,measured from the blood samples. The
concentration of compound D in blood and urine’sampleswas determined using LC-MS. Phlai graules were
administered either intravenously 1 mg/kg or by oral gavage 1- 10 mg/kg to rats. The concentration of
compound D in blood, urine and tissue homogenates was determined.

To evaluate pharmacological properties of Phlai capsules, a randomized two-way cross-over study with a
wash out of 1 week between periods was carried out in allergic rhinitis (AR) patients. 20 AR patients were
enrolled per group. Skin prick test for 5 common aeroallergens (mite, cockroach, grass, dog, cat) were

performed. One group of patients received Phlai capsules (8 mg), and the other group received 10 mg loratadine.



Inhibition of wheal and flare response to skin prick test to histamine and aeroallergen were measured at 1, 2, 3,
4,6, 8, 12 and 24 hours after doses. After a washout period of 1 week, the treatments were reversed.

Results: Five known bioactive compounds were isolated however the structures of four bioactive compounds
were comfirmed. IR and '"H NMR spectra revealed two phenylbutenoids : (E)-4-(3”,4”-dimethoxyphenyl) but-
3-en-1-yl acetate (compound B”) and (E)-4-(3",4 -dimethoxyphenyl) but-3-en-1-ol (compound D) and two
cyclohexene derivatives cis-3-(37,4 -dimethoxyphenyl)-4-[(E)-2""7,4777,57 " -trimethoxystyryl] cyclohex-1-
ene (compound C’) and cis-3-(27,47,5 -trimethoxyphenyl)-4-[(E)-2""",47 "7 57" "-trimethoxystyryl] cyclohex-
1-ene (compound C). There is no cytotoxicity of the crud Phlai extract and compound D on certain human cells.
SPE and compound D decreases expression of mast cell-specific mediators in vitro. They also inhibit mucin

gene expression and production of mucin protein, by directly acting on airway.epithelial cells.

PGs at 5-20 lg/ml could not induce genotoxic effects on human hepati¢ cells. PGs had no acute and
chronic toxic effects on rats after oral administration of SPE for 14 days and 270 days, respectively. PGs at 4
mg/ear exhibited anti-inflammatory effect on EPP or AA-induced ear edemd. Oral administration of PGs at the
doses of 150 - 600 mg/kg caused dose-dependent inhibition of carrageenan-induced rat paw-edema. PGs at 0.1-
1 mg/ml inhibited histamine-induced tracheal contraction in vitro. PGs at 10-120 mg/kg of body weight also

suppressed the bronchioconstriction action of histamine in pentobarbital anesthetized guinea pigs.

Phlai capsules were'successfully prepared from SPE. One capsule of the drug'contained 100 mg of SPE
which was equivalent to 3.12.mg0f compound D. There was no abnormality valies in blood chemistry in all
volunteers after taking Phlai capsules. A negligible amount of compound D was found in/human blood samples
after receiving 8 Phlai capsules for 1-24 h. This implies that compoeund D was rapidly absorbed and eliminated
from plasma. However, compound:D at the concentrations of 0.23-1.97 ng/ml were found in urine samples. The
recovery of this compound in urine was in the range of 0.29-2.47%. A similar rapid absorption was also found
in rats. Compound D exerted excellent tissue distribution with ranging from 1 to 1,000 folds in several organs
after oral dosing for 1-4 h. Compound D distributed to all examined tissues with the highest concentrations
found in the stomach followed by the trachea, brain, spleen and lung after oral administration this compound for
4 h. The unchanged Compound D was also detected in feces from 0-48 h after dosing, but the level was very

low in both oral and intravenous route. Phlai capsules inhibited the wheal induced by histamine with peak effect



at 6 h in AR patients. However, Loratadine obviously i inhibited the mite-induced wheal compared to that of

Phlai capsules. Both drugs were well-tolerated with no adverse events.

Conclusions: Phlai capsules were successly prepared from standardized Phlai extract. They rapidly absorbed
into tissues and excreted via urine. Human and animal studies revealed anti-histamine properties of the drug.
Phlai contains certain active substances including compound D. Phlai had no cytoxic and genotoxic effects on

human cell lines. There was no acute and chronic toxicity of Phlai in rats.
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Abstract

Background and aim: Rhizome of Zingiber cassumunar Roxb. (Phlai in Thai) has been used in traditional
medicine for controlling diverse inflammatory diseases including asthma. The objective of this study was
to isolate known bioactive constituents from the rhizomes of Z. cassumunar. The isolated compounds were
used as the markers for the quality control of raw materials and drug preparation from Phlai. Cytotoxicity
and anti-inflammatory activities of the crude extract and certain isolates were also studied in vitro in the
present study.

Methods: The isolation of the marker compounds was performed by chromatogarphic method and the
structure determination of all isolates was accomplished by the spectroscopic method. The effect of crude
Phlai extracts and compound D on the cell viability of human liver cells, human airway epithelial cells
and human fibroblasts was determined using the MTT assay. Effects. of the test substances on (-
hexosaminidase release and inflammatory mediators in Ca ionophore (A23187) -stimulated rat basophilic
leukemia cells (RBL-2H3 were investigated. The level of TNF-Qland ¢ysteinyl leukotriens was determined
using ELISA. In addition, effects of the crude Phlai on mucin production in human airway epithelial cells
(NCI-H292) were also investigated in:this study. Total mucin, MUC2 and MUC5A were measured using
ELLA. The levels'of MUC2 and MUC54C mRNA-weredetermined using RT-PCR.

Results: Five known bioactive compounds were isolated however the structures of four bioactive
compounds were ‘Comfirmed: IR and 'H NMR spectra revealed two phenylbutenoids : (E)-4-(3",4'-
dimethoxypheiyl) but=3-en-1-yl acetate (compound B") and (£)-4-(3',4" -dimethoxyphenyl) but-3-en-1-
ol (compound DY and two eyclohexene derivatives cis-3-(3",4" -dimethoxyphenyl)-45{(F)-2" " ,4""",5"""-
trimethoxystyryl] «cyclohex-T=ene " (compound C’) and, ¢is=3-(2".,4",5 -trimethoxyphenyl)-4-[(E)-
27" 4" 5" -trimethoxystyryl] cyclohex=1-ene (compound C). The ¢rude Phlai and compound D had
no obvious effect on human liver ¢ells, human airway epithelial'cells and human fibroblasts. The crude
Phlai extract and compound D inhibited the release of, hexosaminidase, TNF-a and cysteinyl leukotrienes
in A23187-stimulated RBL-2H3 cells. The crude Phlai extract also suppressed total mucin production,
including MUC2 and MUCSAC mRNA and proteins induced by PMA in NCI H292 cells.

Conclusion: There is no cytotoxicity of the crud Phlai extract and compound D on certain human cells.
The crude Phlai extract and compound D decreases expression of mast cell-specific mediators in vitro.
They also inhibit mucin gene expression and production of mucin protein, by directly acting on airway

epithelial cells.
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Abstract

Background and aim: The folklore of Thailand widely use Zingiber cassumunar Roxb (Phlai) for
inflammatory and asthma treatments. The aims of this research work was to formulate herbal granules and
the drug by incorporating the standardized Phlai extract. The stability of Phlai granules and drug was also

determined for 2 years.

Materials and methods: In this study, we used (E)—4-(3', 4'-dimethoxyphenyl) but-3-en-1-0l (compound
D) as a specific active compound or a specific marker compound. The raw material, Phlai rhizome, was
identified and examined for the residual toxic substances (pesticides and heavy metals) as well as microbial
contamination. First the volatile substances were removed from Phlai rhizomes. The standardized Phlai
extract was prepared by maceration method with 95% ethanol. Compound D in the extracts was determined
using HPLC analysis. The quality of the extracts was assessed using drug-extract ratio (DER), the
chromatogram fingerprint and the quantity of compound D.. Phlai granules were prepared for toxicity
assessment. To study therapeutic effects of Phlai extracts, drug capsules of phlai were performed in GPM
manners. Quality control (QC) of Phlai.granules and drug capsules was:performed at room temperature and

an accelerated condition (45°C).

Results: We could not found insecticides including carbonate, organochroline, organophosphate and
pyrethroid compounds in,Phlai rthizomes. There was no contamination of heavy metals and certain bacterial
species (Eschorichia coliy” Samonella spp., Pseudomonas aeruginosa,™ Staphylococcus aureus and
Clostridium spp). DERef the extract was 11:1. This means that ong glofthe extract was prepared from 11 g
of Phlai rhizomes. Chromatographicanalyses of Phlai granules showed active components including
compound D which was used as-the potential QC marker. The, yieldiof compound D was 4.93 % of the
standardized Phlai extracts. Appearances and moisture-ahalyses of Phlai granules indicated the stability of
the preparation. Stability test revealed that moisture of Phlai granules kept a stored at 45°C was loss at 1.8%.
Phlai capsules were successfully prepared from the standardized Phlai extract. One capsule of the drug

contained 100 mg of the Phlai extract which was equivalent to 3.12 mg of compound D.

Conclusions: Our findings suggested that standardized Phlai extract can be employed in the formulation of

Phlai granules and drug capsules with good uniformity and stability. The products were stable for 2 years.
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Abstract

Background and aim: Zingiber cassumunar (Phlai) has been used for anti-inflammatory relief
in traditional medicine. However little is known about its underlined mechanism of anti-
inflammation. In the present study, we investigated the anti-inflammatory and smooth muscle

relaxant activity of the Phlai Extract Granules (PEG).

Materials and methods: PEG was evaluated for its anti-inflammatory activity in rats using ethyl
phenylpropiolate (EPP)-induced and arachidonic acid (AA)-induced ear edema, carrageenan-
induced paw edema as well as cotton pellet-induced granuloma models. Effects of the extract on
contractile responses in the histamine-stimulated isolated guinea pig trachea was also investigated.
Bronchodilating action of PEG was also investigated by intravenous administration to anesthetized

animals and bronchoconstriction was induced by histamine.

Results: PEG at 4 mg/ear exhibited anti-inflammatory effect on EPP or AA-induced ear edema.
Oral administration of PEG at the doses of 150, 300 and 600 mg/kg caused dose-dependent
inhibition of earrageenan-induced rat paw._edema. However//PEG at 300 mg/kg.did not reduce
transudative and proliferative phases; body weight gain-and thymus weight in cottonpellet-induced
granuloma formation. PEG at 0.1-1 mg/ml inhibited histamine-induced tracheal contraction in
vitro. PEG at 10-120 mg/kg of body weight also suppressed the bronchegenstriction action of

histamine in;pentobarbital anesthetized guinea pigs.

Conclusions: Our results suggest.that PGE has anti-inflammatory. and broch@dilating properties.
However, its inhibitory-effect on acute:inflammation is relatively ghvious compared to that of

chronic inflammation.
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Abstract

Background and aim: Zingiber cassumunar Roxb (Phlai) is used as folk medicine in Thailand. The
rhizome of this plant is traditionally used for the treatment of asthma. However, little is known about the

toxicity of this plant. In this study the acute and chronic toxicities of this plant were evaluated.

Materials and methods: The rhizomes of Z. cassumunar were extracted with 95% ethyl ethanol for 6 h
using a Soxhlet apparatus. The standardized Phlai extract (SPE) was obtained after rotary evaporation.
Acute and chronic toxicities of SPE were conducted in male and female rats. After 14 days of a single oral
administration of SPE 5,000 mg/kg body weight, measurement of the body and organs weights, necropsy
and health monitoring were performed. The chronic toxicity was.determined by oral feeding both male
and female rats daily with SPE 0.3;.3, 30, 11.25, 112.5 and 1,125 mg/kg body weight for 270 days. Both
test and control groups (day 270%).and satellite group (day 298") were analyzed by measuring their final
body and organ weights, taking necropsy, and examining hematology, blood clinical chemistry, and

histopathology.

Results: No signs and differences in the weights and behavior were observed relative to the control rats in
the acute toxieity assessment. The results indicated the single oral administration of SRE-in the amount of
5,000 mg/kg body weight does not produce acute toxicity. In chronic toxicity evaluation, the examinations
of signs, animal behavior and health monitoring showed no defectsiin the test groups as compared to the
controls. Histological evaliuation did not show any differences between‘the experimental and the control
rats. Analyses of these results withithe infermation of signs, behawvior and health monitoring can lead to a
conclusion that an oral administration of SPE 0.3, 3, 30, 11.25, 112.5 and 1,125 mg/kg body weight for

270 days does not cause chronic toxicity.

Conclusion: SPE has no acute and chronic toxic effects on rats after oral administration of SPE for 14

days and 270 days, respectively.
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Abstract

Background and aim: Zingiber cassumunar Roxb (Phlai) rhizome is regularly used to manage
inflammatory diseases including asthma. The pharmacological effects of this plant were mainly attributed
to its constituents including compound D. This study aimed to determine the pharmacokinetic properties of
compound D in humans. Tissue distribution profile of the compound in using human equivalent dose was

determined in rats.

Materials and methods: Liquid chromatography-mass spectrometry (LC-MS) method was used to
measure compound D in plasma. Then 5 healthy volunteers received orally of 8 Phlai capsules (8 mg
compound D). Blood samples were collected at 6 different time point over a 24 h period. Urine was also
collected over 24 h in five sequential timed intervals. Clinical chemistry.was measured from the blood
samples. The concentration of compound D in blood and urine:samples:was determined using LC-MS and
pharmacokinetic parameters of compound D were calculated. The pharmacokinetic profiles of compound
D was also determined in male' Wistar rats. Using a standardized extract of Z. cassumunar 25 mg/kg
contains compound D 1 mg/kg, the compound was administered either intravenously 1 mg/kg or by oral
gavage 1, 3, 100mg/kg to the Wistar rats. Blood, tissues, urine, and feces were collected from time 0 to 48
hours after dosing to determine the level of Compound D by LC-MS spectrometry. The concentration of

compound D in tissue’homogenates was also determined.

Results: Thete,was noabnormality values in blood chemistry in all volunteers after, taking Phlai capsules.
A negligible amount of compound D was found in human bloed samples after receiving 8 Phlai capsules
for 1-24 h. This implies that compound.D was rapidly iabsorbed and, eliminated from plasma. However,
compound D at the concentrations;of 0.23-1.97 ng/ml were found in urine samples. The recovery of this
compound in urine was in the range of 0.29-247%." A similar rapid absorption was also found in rats.
Compound D exerted excellent tissue distribution with ranging from 1 to 1,000 folds in several organs after
oral dosing for 1-4 h. Compound D distributed to all examined tissues with the highest concentrations
found in the stomach followed by the trachea, brain, spleen and lung after oral administration this compound
for 4 h. The unchanged Compound D was also detected in feces from 0-48 h after dosing, but the level was

very low in both oral and intravenous route.

Conclusions: Our findings demonstrated that compound D is eliminated from plasma rapidly. This

compound can obviously distributed well to the trachea, brain, spleen and lung.
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Abstract

Background and aim: Zingiber cassumunar Roxb. (Phlai in Thai) has been used for treatment of chronic
airway diseases including mucin production. The purpose of this study was to assess the antihistamine effect

of Phlai.

Material and methods: This was a randomized two-way cross-over study with a wash out of 1 week
between periods. 20 AR patients were enrolled per group. Skin prick test for 5 common aeroallergens (mite,
cockroach, grass, dog, cat) were performed. One group of patients received Phlai capsules (8 mg), and the
other group received 10 mg loratadine. Inhibition of wheal and flare response to skin prick test to histamine
and aeroallergen were measured at 1, 2, 3, 4, 6, 8, 12 and 24 hours after doses. After a washout period of 1
week, the treatments were reversed. The effect of Phlai and loratadine on wheal size was analyzed by the

Friedman test for non-parametric analysis of repeated measures.

Results: Phlai inhibited the wheal induced by histamine with peak effect at 6 hours from 4.58+/-.89 to
3.68+/-.69 (p<.0001). Loratadine showed stronger histamine . inhibition with peak effect at 3 hours from
4.83+/-1.08 to 3.23+/-.87 (p<.0001). Phlai inhibited the mite=induced wheal with peak effect at 4 hours from
5.98+/-2.9 to 4.98+/-2197 (p=.0024), whereas loratadine more strongly inhibited thesmite-induced wheal

from 5.73+/-3.52 t0"3.80+/-2.12 (p<.0001). Both medicines were well-tolerated with no adverse events.

Conclusions: Phlai capsule inhibits histamine and allergen-induced-skin test wheal responses in AR

patients, although these inhibitory effects are less potent than those of loratadine.
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(Cytotoxic and genotoxic effects of Phlai granules by the micronucleus test)

SF
e

ansse yunowna’
= a o 1
NI 1NN 8l 0gTe]
pINTIA INFYa’
2 3

J91.353058100

= J 4
09 1IAUT

Afe T uAUNABR S UMIINGAETII LTI

2 Azl erTad L rINg1dosTsNMmaas
‘auzndrmans yn1Inedouiiag
‘auzndrnand U InedeIReuRauNIZINeIA

a

o o 4
(lasunumivayuannnesnugidaanmsuwndunu Ine)

U



UNAAL

]
(=

o a A =) = % < 1 1 Y Aa < a A 1
YN N137 EJ‘VIWTLUJ111!!5@\1]11/%1EJQN"]J'EJQﬂlﬂENﬂ']JluﬂigLﬂ‘l!'ﬂllwaﬂi’ﬂﬁ!ﬂﬂﬂ'ﬂulﬂuWHWiﬂlljJ
[ J o = =2 dy g o Y o a A Y @ I =
IﬂﬂLﬂW'lgﬂichlfﬁaﬁU G]NGI,‘L!ﬂ'lﬁﬁﬂ‘HWlJﬂﬂ!gPj')ﬂflulﬂﬂﬁniWﬁﬂllﬂik‘lﬁl’lwalWﬂi“ﬁiuﬂ’lﬁWﬁluuﬂuEﬂ N

A o = d a 1 7
ﬂ'JiVIVI”Iﬂ"liﬁﬂi&l”Iﬂ’J”I?JLTJUWH@]@L“]iﬁﬁL!ﬁ% DNA
(Y] d A I a o J
'Jﬂi;l"ljﬁgﬁﬂﬂ: Lwamwﬁa‘ummgﬂuwmmmmaaua:DNA ﬂlﬂﬁl!ﬂil&allwa

[ ax o = I a ' s . .. 4
QETG;I!!'QZ’Jﬁﬂ"ITﬂﬂaﬂQ: mm‘iﬁﬂmmmgﬂuwymmaa (CytOtOXlC aCtIVIty) ﬂumuﬂ‘il‘ga"lwacluwaa 3
riafowas TK6 (human lymphoblastoid cells , ATCC CRL-8015) (% ad L929 (mouse fibroblast, ATCC
CCL-1™) HASLEAaA (HepG2, Human hepatocellular carcinoma, ATCC HB-8065™) #1875 WST
I o Y o I a 1 Y ad a = . .
assay L‘]Jul?ﬁ? 24 "If’JIlN LLﬁ’]TﬂﬂWi“ﬂﬂﬁﬂﬂﬂ'ﬂMLﬂuW‘H9’]@ DNA mmiﬁ"lﬂmuamaﬂﬁ [Cytokll’leSIS

Block Micronucleus (CBMN) assay] Turaana 3 ¥ila

wams39e: uniyalwalinanel¥fia cytotoxicity Aviad TK6, L929 MayHepG2 TaoliA 1C,=175.98

[

+9.65 pg/ml, 53.08 + 1.19 pg/ml 1A 5859 + 11.52 pg/ml  MNAIAL WONITNATDY genotoxic
1 axy 5 1 d' 9 9 1 [ a
Ao DNAIAOIT mictonucleus assay wmnmma‘lwawmmmmu 25-100 pg/ml.3IUNUNITNEAT
cytochalasin B (3ugfml) tievigamsuiiawad 1Moy luszes binucleated cells (BNG) Fuiluszozililu
a a a a 1 ) 9Y o Y 4 9 1 = [ dy 1
ﬂTTIJigLﬂJ‘L!ﬂ"lilﬂﬂllmiﬂﬁu'lmﬁﬂﬁ W‘iJ'JTTIWiﬁ@@]i"IﬂWii@ﬂs]ﬁﬁﬂJﬂ\uc]fﬂa TK6 Ho8NI1 20% BIUIBI

'd
INAYNT cytotoxieity LN genotoxicity 3971 luaNIolseiiunavesnisne lulasHunded d1msy

v
T A

4 ' LA v A A o a a
iad L929 nuuaaangui lafuminsya lwananududy s-20yigmt Hoasinsina luTasiunded

C)

@ Ia

1 ] [} =1 o d‘ =3 Y 4 1 d' ! ] :
thLL@]ﬂ@]NE]EJN?JUEJﬁW fy)LlIE]L‘]EEJTJLVIEJTJﬂF_ULCHﬂﬁﬂﬁqu‘ﬂnliJGlﬁﬁﬁ‘ﬂﬂﬁ@‘]J (negative control)itagisann

=

145U mitomycin C (MMC) 1 pg/mI<(ositive control), (P > 0:05) liavioanngui lasuunsya lnad

anuuTugengalunsnadey (30 pg/ml) dmSuirad HepG2 uniya Inananududu 5-30 pg/ml

o

nolmnaluTastiundeald hivanaleegratied

(%

aa A = [ ' I A v
ynnadadonSeuieununguisaan lulinis ld
A
N

A13nAa04 (P >0.05) Tasisad HepG2i 1830 MMC fanuwudu 1 pg/ml vlina lulasiivadesld

IS

1 I 1 4 [] o W aa
WNAIIEaA lunquaug egiied 1Ay NNana (P<0.05)

1 o o a 3 a @ S 1 1
unagi: unsya lwalian 1c,dmsumsinannuiluniyseaumadegszning 53.08-175.98 pg/ml taz
1 { [ 1 a I a [
wuwnsya lwaianududu 5-20 pg/mililinane Idinaanuiluiivae DNA Tuaad I Tusuatead

J o s A = (% v A G
WHLLﬁ&%ﬁﬁﬁ‘UNH‘HEIHJ'E]L‘LI%EI‘UWIEJ‘]JﬂUﬂquﬂﬁﬂﬂhﬂthﬁﬂTiﬂﬂﬁ@\?



	1.2.9  รศ.นพ. วัชรา  บุญสวัสดิ์
	โครงการวิจัยที่5   (ภาษาไทย)    ผลของการได้รับสารสกัดไพลมาตรฐานต่อเภสัชจลนศาสตร์ของ
	compound D ในมนุษย์
	(ภาษาอังกฤษ)  Effect of standardized phlai extract ingestion on the pharmacokinetics
	2. Koontongkaew S,  Poachanukoon O, Sireeratawong  S, l Dechatiwongse Na Ayudhya T,  Khonsung  P,  Jaijoy K, Soawakontha R,5 and  Chanchai M. Safety Evaluation of Zingiber cassumunar Roxb. Rhizome Extract: Acute and Chronic Toxicity Studies in Rats. I...

	
	รายงานวิจัย
	Acute and Chronic Toxicities of Phlai
	(Zingiber cassumunar) Extract in Rats
	ตารางที่ 11 ค่าเคมีคลินิกในเลือดของหนูขาวเพศเมียในการศึกษาความเป็นพิษเรื้อรังของสารทดสอบไพล    (ต่อ)


	
	23. Koontongkaew S, Poachanukoon O,  Sireeratawong S,  Dechatiwongse Na Ayudhya T, Khonsung P,  Jaijoy K,4 Soawakontha R,5  Chanchai M. Safety Evaluation of Zingiber cassumunar Roxb. rhizome extract: Acute and chronic toxicity studies in rats ISRN 201...


