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ABSTRACT

BACKGROUND: Zingiber cassumunar Roxb., commonly known as Phlai in Thai, has been used as a 
traditional medicine in Thailand for the treatment of various diseases, including inflammation and chronic 
airway disease. 

OBJECTIVE: The purpose of this study was to assess the antihistaminic effect of Phlai on skin testing.

DESIGN, SETTING, PARTICIPANTS AND INTERVENTION: This was a randomized, open-label, three-
way crossover study. Twenty allergic rhinitis (AR) patients were enrolled. In randomized sequence, 
patients received a single dose of Phlai capsules (100 or 200 mg) or loratadine (10 mg) with a washout 
period of 1 week between each treatment.

MAIN OUTCOME MEASURES: Skin prick testing for histamine and common aeroallergen (house dust mite) 
were performed before treatment and after 1, 2, 3, 4, 6, 8, 12 and 24 hours of treatment. The main treatment 
outcomes were the mean wheal and flare responses to the skin prick test after treatment.

RESULTS: Both 100 mg and 200 mg Phlai doses suppressed wheal and flare responses to house dust 
mite allergen, but only 200 mg of Phlai capsules significantly suppressed wheal and flare responses to 
histamine. Repeated measures analysis of variance showed that loratadine caused more wheal and flare 
suppression than Phlai capsules in responses to the histamine skin prick test. However, there were no 
significant differences among the effects of 100 mg Phlai capsules, 200 mg Phlai capsules and loratadine in 
suppression of wheal and flare induced by the mite skin prick test. Both doses of Phlai were well-tolerated 
with no adverse events.
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1  Introduction 

Zingiber cassumunar Roxb. (Zingiberaceae), commonly 
known as Phlai in Thai, has been used as a traditional 
medicine in Thailand for the treatment of various 
diseases, including inflammation and asthma. Several 
phenylbutenoids and cyclohexene derivatives have 
been identified in the rhizomes of Phlai. (E)-4-(3´, 
4´-dimethoxyphenyl)but-3-en-1-ol (compound D; Figure 
1), isolated from the rhizomes of Z. cassumunar, has 
been reported to possess a potential anti-inflammatory 
activity.[1] Z. cassumunar extract exhibits an anti-allergic 
effect against antigen-induced β-hexosaminidase, 
released as a marker of degranulation in rat basophil 
leukemia cell line (RBL-2H3).[2] It inhibits the cleavage 
of promatrix metalloproteinase-9 (MMP-9) by house 
dust mites and inhibits phorbol 12-myristate 13-acetate-
induced MMP-9 gene expression and protein synthesis in 
human airway epithelial cells.[3] It also suppresses mucin 
production, including MUC2 and MUC5AC expression 
in human airway epithelial cells. [4] Additionally, 
compound D has an antispasmodic effect in the guinea 
pig ileum and tracheal smooth muscle.[5] Pulverized 
rhizome of Phlai is effective in relieving symptoms of 
asthma in children[6] and adults.[7] 

antihistaminic effect of Phlai has not yet been compared to 
that of second-generation H1-antagonist drugs, which are 
now recommended for treatment of allergic rhinitis and 
chronic urticaria because of reduced incidence of adverse 
effects.[9,10] The primary objective of this study was to 
compare the antihistaminic effect of the standardized 
Phlai extract with that of loratadine, a commonly used 
second-generation antihistamine. Secondarily, we tested 
for dose-dependency in the effects of standardized Phlai 
extract, using 100 and 200 mg Phlai capsules, equivalent 
to 4 and 8 mg of compound D. 

2  Materials and methods

2.1  Materials
Each Phlai capsule contains 25 mg of standardized 

Phlai extract, which is equivalent to 1 mg of compound D, 
and the following inactive ingredients: dibasic calcium 
phosphate, microcrystalline cellulose, corn starch, sodium 
starch glycolate and polyvinyl pyrrolidone K30. Phlai 
capsules were produced by the Quality Herbal Product 
Project, Faculty of Pharmacy, Mahidol University, 
Bangkok, Thailand.

Twenty volunteers, 18–50 years old, with a clinical 
history of allergic rhinitis and a positive skin test to house 
dust mite (Dermatophagoides pteronyssinus) were eligible 
for the study. Exclusion criteria involved the presence of 
uncontrolled asthma, upper respiratory tract infection, 
history of severe reaction to skin prick tests, immunotherapy 
treatment and other internal organ disorders. Drugs known 
to alter the skin prick test response were not to be used 
prior to and during the study to avoid suppressant effects 
on skin test; thus any antihistamine drugs were withheld 
for 7 d prior to and during the study, topical and systemic 
steroids were withheld for 2 weeks prior to and during 
the study.[11,12] Blinded co-investigators conducted the 
informed consent interviews, and all participants signed a 
written informed consent to participate into the study. The 
study was approved by the human ethics committee of our 
hospital (MTU-EC-PE-1-012/59) and registered with 
http://www.clinicaltrials.in.th (TCTR20160510001).

CONCLUSION: Both 100 mg (compound D 4 mg) and 200 mg (compound D 8 mg) Phlai capsules, 
when taken as a single therapeutic dose, inhibited skin reactivity to histamine and mite skin prick tests in 
AR patients.
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Figure 1  The chemical structure of compound D

A previous study compared the antihistaminic effect 
of Phlai powder with chlorpheniramine in asthmatic 
children. It showed that Phlai produced significant 
inhibition of wheal response to the histamine skin prick 
test. However, the suppressive effect of chlorpheniramine 
was greater than that of Phlai. No adverse reaction to 
Phlai was observed during the study.[8] However, the 
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