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Abstract
Background: Anethum graveolens L.	(dill)	has	been	used	as	traditional	medicinal	
plant	for	abdominal	discomfort,	colic,	sleep	disprders	and	for	promoting	digestion	
since	ancient	times.	Recently,	lipid-lowering	effect	of	dill	has	been	noticed.	

Aim of the study:	We	 conducted	 a	meta-analysis	 to	 evaluate	 the	 effect	 of	 dill	
supplementation	on	human	serum	lipid	profile.

Methods:	A	systematic	search	for	English	published	randomized	controlled	trials	
(RCTs)	was	performed	up	to	December	2019	covering	PubMed,	EMBASE,	Scopus	
and	Coherence	 library.	 Inclusion	criteria	were	RCT	study	design,	at	 least	one	of	
lipid	profile	components	 (triglyceride,	total	cholesterol,	LDL-C	and	HDL-C)	 levels	
measured	before	dill	use	and	also	reported	as	result.	The	pooled	weighted	mean	
difference	(MD)	and	its	95%	confidence	interval	(CI)	were	calculated	and	pooled	
using	a	random-effects	model.

Results:	Pooled	data	of	six	RCTs	involving	171	intervention	cases	indicated	that	dill	
supplementation	was	associated	with	a	significant	reduction	in	mean	serum	total	
cholesterol	 (MD	 95%	CI=-3.71	 (-5.71,-1.70);	 p	 <	 0.001),	 low-density	 lipoprotein	
cholesterol	 (LDL-C)	 (MD	95%	CI=-1.51	 (-2.65,-0.47);	 p=0.005),	 triglycerides	 (MD	
95%	 CI=-2.48	 (-3.98,-0.98);	 p=0.001)	 and	 interestingly	 high-density	 lipoprotein	
cholesterol	 level	 (HDL-C)	 (MD	 95%	 CI=-2.19	 (-3.58,-0.81);	 p=0.002).	 Subgroup	
analysis	showed	that	dill	use	was	more	effective	in	lowering	triglyceride	in	both	
hyperlipidemic	 patients,	 MD	 95%	 CI=-3.54	 (-6.49,-0.60);	 p=0.02)	 and	 type	 2	
diabetes	(MD	95%	CI=-3.64	(-5.69,-1.58);	p=0.001).	Dill	use	reduced	the	LDL	levels	
more	effectively	in	patients	with	type	2	diabetes	(MD	95%	CI=-3.54	(-6.49,-0.60);	
p=0.03).

Conclusion:	Dill	supplementation	significantly	 improved	LDL-C,	TG	and	TC	 levels	
but	not	HDL-C.	Further	high	quality	controlled	clinical	trials	on	human	is	needed	
for	more	accurate	and	confirm	conclusion.
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Introduction
It	 is	 estimated	 that	 hyperlipidemia/dyslipidemia	 is	 responsible	
for	 more	 than	 4	 million	 deaths	 annually	 (WHO,	 2019).	 High	
levels	of	triglycerides	(TG),	total	cholesterol	(TC),	and	low	density	
lipoprotein-cholesterol	 (LDL-C)	 are	 considered	 as	 the	 main	
cause	 of	 cardiovascular	 disease	 (CVD)	 and	 atherosclerosis	 [1].	
Fortunately	high	cholesterol	level	(LDL-C)	is	significantly	reduced	

by	chemical	drugs	such	as	statins	through	competitive	inhibition	
of	3-hydroxy-3-methylglutaryl-coenzyme	A	(HMG-CoA)	reductase	
which	is	the	rate-limiting	enzyme	in	the	biosynthesis	pathway	of	
cholesterol.	 This	 enzyme	 causes	 significant	 reduction	 in	 LDL-C	
production	 by	 the	 liver	 and	 clearance	 of	 LDL-C	 from	 blood	
circulation	[2].	Despite	the	high	effect	of	statins	that	can	reduce	
hearth	disease	significantly	these	drugs	showed	many	side	effects	
such	as	headache,	difficulty	sleeping,	dizziness,	drowsiness	and	
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abdominal	 cramping	 [3].	 Even	 a	 small	 pickup	 in	 statin	 geriatric	
special	 side	 effects	 would	 compensate	 the	 cardiovascular	
benefit	[4].	Therefore	natural	medicinal	herbs	could	be	effective,	
available	 and	 cheaper	 lipid	 lowering	 agents	 compared	 to	 their	
synthetic	 counterparts.	 Many	 traditional	 herbal	 medicine	 are	
using	 now-a-days	 as	 food-based	 supplementary	 treatment	
such	 as	 sumac,	 fenugreek,	 beetroot,	 and	 many	 others	 [5].	
Anethum graveolens L.	 known	as	dill	 is	 the	 sole	 species	of	 the	
genus	Anethum	 in	 the	celery	 family	 (Apiaceae	or	Umbelliferae)	
containing	 mostly	 aromatic	 flowering	 plants	 [6].	 Dill	 has	 been	
used	 for	 a	 long	 time	 as	 a	 spice	 for	 seasoning	 and	 flavoring	 of	
various	foods	such	as	rice,	sauces,	salads,	side	dishes	and	soups	in	
different	countries	[7].	The	seed	oil	and	aqueous	extracts	of	this	
plant	 has	 antimicrobial	 and	 antifungal	 activity	 against	 different	
bacteria	such	as	E. coli, S. aureus, Shigella flexneri, P. aeruginosa, 
S. typhimurium and	 Salmonella typhii	 [8].	 Dill	 has	 been	 used	
from	 long	 time	 ago	 in	 ayurvedic	 medicines	 for	 rheumatic	 and	
other	 swellings	 of	 joints,	 abdominal	 discomfort	 and	 digestion	
problems	 .	 Recently	 dill	 showed	 hypoglycemic	 and	 cholesterol	
lowering	 properties	 [9].	 In	 Iran	 it	 is	 used	 as	 Anethum	 tablets	
(AG	(68%),	Citrus aurantifolia	(4%),	Cichorium intybus	(5%),	and	
Fumaria parviflora	 (5%))	 by	 prescription	 to	 reduce	 glucose	 or	
lipid	 levels.	Many	studies	proved	the	anti-hypercholesterolemic	
/anti-hyperlipidemic	 activity	 for	 this	 herb	 [10].	 However	 the	
results	 are	 not	 consistent	 [11]	 so	 they	 need	 to	 be	 synthesized	
and	put	into	perspective.	Also	the	use	of	this	medicinal	plant	is	
not	as	common	as	other	herbs	to	reduce	blood	lipids	worldwide.	
To	our	knowledge	no	meta-analysis	study	was	performed	so	far	
to	 investigate	the	effect	of	Anethum graveolens L.	 (dill)	on	lipid	
profile	in	human	and	this	study	is	the	first.

Materials and Methods
Literature search
Relevant	studies	were	 identified	by	searching	PubMed,	Scopus,	
Coherence	library	and	EMBASE	up	to	December	2019.	We	included	
studies	 estimating	 the	 relative	 risk	 (RR)	 with	 95%	 confidence	
intervals	 (CIs)	 for	 the	 associations	 of	 specific	 lipid	 components	
including	 (total	 cholesterol	 [TC],	 high-density	 lipoprotein	
cholesterol	[HDL-C],	 low-density	lipoprotein	cholesterol	[LDL-C],	
and	 triglycerides	 [TG])	 with	 use	 of	 Anethum graveolens L. 
(dill).	The	following	terms	were	used:	“cholesterol,”	“triglyceride,”	
“high-density	 lipoprotein	 [HDL-C],”	 low-density	 lipoprotein	
[LDL-C],	 “dill,”	 “Anethum graveolens L.”	 Then	 duplicating	 and	
overlapping	 articles	 excluded,	 also	 full	 texts	 of	 relevant	 papers	
were	 read.	 The	 search	 was	 refined	 to	 the	 English	 language	
and	 human	 subjects.	 The	 search,	 data	 extraction,	 and	 quality	
assessment	were	completed	independently	by	2	reviewers	(SK	&	
AA).	Any	discrepancies	between	the	2	 reviewers	were	resolved	
through	a	discussion	until	a	consensus	was	reached.	

Study selection
Eligible	studies	for	this	meta-analysis	were	fulfilled	the	following	
criteria:	1)	the	study	design	was	a	RCT	study,	2)	the	exposure	of	
interest	was	serum	concentration	of	at	least	one	of	the	selected	
lipid	components	(TC,	HDL-C,	LDL-C,	TG)	measured	prior	to	use	of	
dill,	3)	the	outcome	of	interest	was	one	of	the	lipid	components	
level,	 and	 4)	 the	 relative	 risk	 (RR)	 with	 corresponding	 95%	

confidence	interval	(CI,	or	data	to	calculate	them)	were	reported.	
If	data	were	duplicated	in	more	than	one	study,	we	included	the	
study	with	the	largest	number	of	cases.	Flow	chart	of	the	study	
selection	is	shown	in	Figure 1.

Quality assessment
The	risk	of	bias	in	included	trials	was	assessed	using	the	Cochrane	
Collaboration’s	tool	for	assessing	risk	of	bias.	Each	RCT	was	given	
one	of	 three	 rankings,	 ‘high	 risk’,	 ‘low	 risk’,	 or	 ‘unclear	 risk’,	 in	
each	of	the	following	domains:	sequence,	generation,	allocation	
concealment,	 blinding	 of	 participants,	 personnel	 and	 outcome	
assessors,	incomplete	outcome	data,	selective	outcome	reporting	
and	other	sources	of	bias.

Data extraction 
The	 search,	 data	 extraction,	 and	 quality	 assessment	 were	
completed	 independently	 by	 2	 reviewers	 (SK	 &	 AA).	 Any	
discrepancies	 between	 the	 2	 reviewers	were	 resolved	 through	
a	 discussion	 until	 a	 consensus	 was	 reached.	 The	 following	
data	 were	 recorded:	 first	 author’s	 surname,	 publication	 year,	
population,	health	status,	follow-up	periods,	age	and	numbers	of	
cases	and	participants,	ranges	of	serum	lipid	levels,	RRs	from	the	
most	fully	adjusted	model	for	the	highest	versus	lowest	category	
of	serum	lipids	and	the	corresponding	95%	CIs,	and	matching	or	
adjustments	for	confounding	factors.

Statistics methods 
The	 mean	 difference	 and	 95%	 confidence	 interval	 (CI)	 was	
calculated	 for	 each	 outcome	 in	 both	 groups	 (dill	 and	 placebo)	
to	 estimate	 changes	 in	 two	 groups	 (intervention	 (dill)	 versus	
placebo).	 Significance	 of	 the	 difference	 for	 the	 mean	 of	
intervention	 and	 placebo	 groups	 was	 checked	 by	 Z-test.	 The	
heterogeneity	between	RCTs	was	checked	by	I2	statistic	and	Chi-
square	 test.	Random-effect	model	was	used	 if	 the	high	degree	
of	heterogeneity	was	indicated	(I2	>	50%,	and	P-values	<0.1	for	
the	chi-square	test)	Subgroup	analysis	and	Meta	regression	were	
used	to	investigate	the	source	of	heterogeneity	according	some	
effective	 factors.	 The	publication	bias	was	 investigated	by	 tests	
methods	[12].	All	the	results	conducted	by	Stata-14.

Results
All	6	studies	had	control	group	 invloving	121	control	cases	and	
171	 in	 test	 group	 had	 plasebo	 group	 and	 examined	 the	 effect	
of	dill	on	cholesterol,	 triglycerides,	and	HDL-C	 [13].	One	of	 the	
staudies	had	 two	 set	of	 results	 in	 two	different	 follow-up	time	
[14].	 Five	 studies	 examined	 the	 effect	 of	 dill	 consumption	 on	
LDL-C	 [15].	 Two	 studies	 were	 performed	 on	 type	 2	 diabetics,	
three	 studies	 on	 hyperlipidemia	 and	 one	 study	 on	 metabolic	
syndrome.	In	total,	159	patients	were	in	the	intervention	group	
and	166	in	the	control	group.	Five	studies	were	performed	in	Iran	
[16]	and	one	in	Iraq	[17].	The	basic	characteristics	of	all	included	
studies	summarized	in	Table 1.

The	combination	of	the	results	of	these	studies	showed	that	the	
dill	consumption	had	a	significant	effect	on	the	reduction	of	TC	
(MD	 95%	CI=-3.71	 (-5.71,-1.70);	 p	 <	 0.001)	 (Figure 2),	 TG	 (MD	
95%	CI=-2.48	(-3.98,-0.98);	p=0.001)	(Figure 3), LDL-C	(MD	95%	
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Figure 1 Flow	diagram	of	study	selection.	
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Figure 1 Flow diagram of study selection.  
 
Note: Flow chart shows literature search and selection for RCT studies of serum lipids in relation to dill use. TC: 
Total Cholesterol; HDL-C: High-Density Lipoprotein Cholesterol; LDL-C: Low-Density Lipoprotein Cholesterol; 
TG: Triglycerides. 
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Note:	Flow	chart	shows	literature	search	and	selection	for	RCT	studies	of	serum	lipids	 in	relation	to	dill	use.	TC:	Total	Cholesterol;	
HDL-C:	High-Density	Lipoprotein	Cholesterol;	LDL-C:	Low-Density	Lipoprotein	Cholesterol;	TG:	Triglycerides.
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CI=-1.51	 (-2.65,-0.47);	 p=0.005)	 (Figure 4)	 and	 also	HDL-C	 (MD	
95%	CI=-2.19	(-3.58,-0.81);	p=0.002)	(Figure 5).	Egger's	test	result	
for	the	publication	bias	was	not	significant	for	both	HDL	(p=0.095)	
and	triglyceride	(p=0.209).	But	the	result	of	this	test	was	significant	
for	 both	 cholesterol	 (p=0.041)	 and	 LDL-C	 (p=0.022).	 The	 Trim	
and	Fill	methods	were	used	to	modify	the	results,	although	the	
results	did	not	change.	Since	the	results	showed	that	HDL-C	was	
reduced,	sensitivity	analyses	was	performed	for	HDL-C	however	
the	results	after	removing	two	articles	with	highest	weight	[18]	
still	showed	hat	the	HDL-C	level	was	decreased	(Figure 6).

Subgroup analysis 
The	 results	 of	 subgroup	 analysis	 based	 on	 the	 type	 of	 disease	
showed	 that	 dill	 consumption	 had	 the	 greatest	 effect	 on	
cholesterol	 in	 hyperlipidemic	 patients,	 which	 significantly	

Figure 2 Forest	 plot	 of	 Standardized	 mean	 difference	 between	 Dill	 and	 placebo	 groups	 for	 the	 effect	 of	 dill	
supplementation	on	total	cholesterol.	a1:	8	weak,	a2:	12	weak.
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reduced	 in	 these	 patients	 (MD	 95%	 CI=-16.01	 (-26.57,-5.44);	
p=0.003).	Dill	use	was	more	effective	 in	 lowering	triglyceride	 in	
both	 hyperlipidemic	 patients,	 MD	 95%	 CI=-3.54	 (-6.49,-0.60);	
p=0.02),	and	also	 in	 type	2	diabetes	 (MD	95%	CI=-3.64	 (-5.69,-
1.58);	p=0.001).	Dill	use	reduced	the	LDL-C	levels	only	for	patients	
with	type	2	diabetes	(MD	95%	CI=-3.54	(-6.49,-0.60);	p=0.03).	But	
about	HDL-C	there	was	no	difference	between	the	subgroups.	

Quality assessment
To	assess	the	quality	of	the	included	studies,	we	used	the	risk	of	
bias	table.	In	this	table,	the	bias	of	each	study,	in	particular,	the	
design-related	bias	was	evaluated.	Out	of	6	studies,	only	1	studies	
had	reporting	bias.	In	general,	all	studies	were	out	of	bias	(high	
quality).	This	 table	was	designed	according	 to	Review	Manager	
5.3	(Figure 7).

Table 1 Characteristics	of	studies	on	serum	lipids	and	dill	consumption	in	this	meta-analysis.

Study ID country year mb sb ma sa mb sb ma sa n1 n2 Type of
consumption

Follow-up 
duration Statues

Mobasseri Iran 2014 87.07 20.19 71.57 23.08 91.23 21.1 84.65 6.12 26 26 Dill	Powder 8	weeks T2DM
Haidari Iran  81 34.79 71.23 26.63 71.71 23.55 74.8 22.8 21 21 Dill	Powder 8	weeks T2DM
Kojuri Iran 2007 9.34 51.96   -2.3 14.71   50 50 Dill	Tablet 6	weeks Hyperlipidemic

Mansouri Iran 2012 116.9 17.3 109.2 16.1 122.1 18.5 124.4 15.8 12 12 Dill	Extract 12	weeks Metabolic	
Syndrome

Mansouri Iran 2012 116.9 17.3 113.1 14.7 122.1 18.5 122.5 12.9 12 12 Dill	Extract 8	weeks Metabolic	
Syndrome

Mirhosseini Iran 2014          35 Dill	Tablet 8	weeks Hyperlipidemic

Salih	Sahib Iraq 2012          15 Dill	Powder	
Capsules 4	weeks Hyperlipidemic
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Figure 3 Forest	 plot	 of	 Standardized	 mean	 difference	 between	 Dill	 and	 placebo	 groups	 for	 the	 effect	 of	 dill	
supplementation	on	triglyceride.	a1:	8	weak,	a2:	12	weak.
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Figure 4 Forest	 plot	 of	 Standardized	 mean	 difference	 between	 Dill	 and	 placebo	 groups	 for	 the	 effect	 of	 dill	
supplementation	on	LDL-C.	a1:	8	weak,	a2:	12	weak.
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Figure 5 Forest	 plot	 of	 Standardized	 mean	 difference	 between	 Dill	 and	 placebo	 groups	 for	 the	 effect	 of	 dill	
supplementation	on	HDL-C.	a1:	8	weak,	a2:	12	weak.
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Figure 6 Forest	 plot	 of	 standardized	 mean	 difference	 between	 Dill	 and	 placebo	 groups	 for	 the	 effect	 of	 dill	
supplementation	on	HDL-C	after	removing	two	articles	with	highest	weight.	
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Figure 7 Risk	of	bias	table	to	assessing	quality	of	the	included	studies:	low	risk	of	bias	(green	colour),	unclear	risk	of	
bias	(blank),	and	high	risk	of	bias	(red	colour).	

 

Discussion
So	 far	 no	 meta-analysis	 had	 been	 conducted	 to	 evaluate	 the	
hypolipidemic	 effect	 of	 A. graveolens	 L.	 (dill)	 on	 lipid	 profile	
in	 human	 population.	 Some	 studies	 showed	 that	 dill	 can	
reduce	 cholesterol	 [18]	 or	 triglyceride	 [19]	 effectively	 while	
the	 others	 are	 not	 agreeing	 [20].	 Therefore	 this	 meta-analysis	
was	 performed	 to	 evaluate	 the	 effect	 of	 dill	 consumption	 on	
lipid	 profile	 in	 human	 serum.	 In	 our	 meta-analysis	 six	 RCTs	
were	 included	 after	 searching	 PubMed,	 Scopus,	 EMBASE	 and	
Coherence	library	[21].	Surprisingly	five	of	these	six	studies	were	
performed	 in	 Iran	 [22].	 This	might	 be	 due	 to	 the	 fact	 that	 dill	
is	 used	 widely	 as	 anti-hyperlipidemic	 food-based	 treatment	 in	
Iranian	 folk	medicine	 [23].	 In	 Iran,	 dill	 is	 called	 as	 ‘Shevid’	 and	
is	used	mostly	in	foods	such	as	rice	known	as	‘Shevid	polo’	and	
special	soup	called	‘aash’.	It	is	used	also	in	yoghurt	and	salad	and	
many	other	side	dishes	in	Iran.	A. graveolens L.	or	European	dill	
is	 one	 of	 the	 two	 dill	 species	 under	 cultivation	which	 growing	
mostly	in	the	Europe	Mediterranean	region,	central	and	southern	
part	of	Asia	[24].	The	growing	condition	in	south-eastern	of	Iran	
(where	dill	 is	 cultivated	mostly)	 is	 favourable	and	adequate	 for	
this	 plant	 since	 it	 prefers	 full	 sun	 and	 pH	 range	 of	 5.3	 to	 7.8.	
Each	part	of	this	plant	including	root,	seed	and	leaves	were	rich	
in	 tannins,	 cardiac	 glycosides,	 terpenoids	 and	 flavonoids.	 The	
main	constituents	of	dill	are	d-carvone	(C10H14)	[25].	d-limonene	
(C10H16),	 α-	 phellandrene	 (C10H16),	 β-phellandrene	 (C10H16) 
Myristicin	 (C11H12O3)	 (Apiole	 (C12H14O4)	 Umbelliferone	 (C9H6O3) 
Anethole	(C10H12O)	and	P-	anisaldehyde	(C8H8O2)	(Terpenes	were	
the	most	abundant	volatiles	identified	in	dill.

The	 result	 of	 different	 animal	 studies	 indicated	 that	 dill	 when	
used	 as	 diet	 for	 animals	 both	 as	 powder	 and	 extract,	 reduces	
the	TC,	TG	and	LDL-C	levels	According	to	the	results	of	this	meta-
analysis	 one	 study	 on	 hyperlipidemic	 patients	 showed	 that	 dill	
had	 no	 significant	 effect	 on	 lipid	 profile	 components.	 Another	
study	on	diabetic	patients	showed	that	dill	had	significant	effect	
on	some	lipid	profile	components	such	as	TC	and	LDL-C	but	not	
on	HDL-C	and	TG.	Heidari	et	al.	 showed	 that	TC,	 LDL-C	and	TG	
decreased	and	HDL-C	 increased	significantly	 in	the	 intervention	
group	after	dill	powder	consumption	in	diabetic	patients.		Sahib	
et	al.	 in	a	study	on	hyperlipidemic	patients	showed	that	TC,	TG	

and	LDL-C	reduced	significantly	 in	dill	group	however	based	on	
their	results	the	HDL	level	also	decreased	in	these	patients.

In	 our	 meta-analysis	 the	 TC,	 TG	 and	 LDL-C	 levels	 decreased	
significantly	 but	 interestingly	 the	 HDL	 level	 also	 showed	 to	 be	
decreased.	 This	might	 be	 because	 of	 the	 studies	 by	 that	 both	
showed	 HDL	 level	 is	 reduced	 in	 dill	 group	 by	 0.8%	 and	 8.5%	
respectively.	 According	 to	 article	 by	 Sahib	 et	 al.	 the	 significant	
TG	reduction	in	dill	group	after	4	weeks	was	higher	compared	to	
standard	hypolipidemic	agent	such	as	lovastatin,	19.9%	vs.	12.7%	
which	is	in	contrast	to	the	findings	reported	by	Mobasseri.	

The	exact	underlying	anti-hyperlipidemic	mechanism	of	dill	is	not	
completely	 elucidated.	One	of	 the	main	mechanisms	 by	which	
dill	may	lower	blood	lipid	levels	could	be	due	to	the	d-limonene	
existence	in	dill	as	one	of	the	major	constituent,	which	proved	to	
have	an	important	role	in	cholesterol	reduction.	D-limonene	is	a	
great	solvent	of	cholesterol;	therefore	it	has	been	used	clinically	to	
dissolve	cholesterol-containing	gallstones.	D-limonene	is	a	major	
component	in	several	citrus	oils	(orange,	lemon,	lime,	mandarin	
and	grapefruit)	 additionally,	 antioxidants	 components	 including	
polyphenols,	vitamin	C	and	carotenoieds	found	in	abundance	in	
dill	which	may	significantly	contribute	to	dill’s	activity	in	lowering	
blood	 lipid.	 Two	 flavonoids	 have	 been	 isolated	 from	 dill	 seed;	
quercetin	 and	 isoharmentin	 which	 have	 antioxidant	 activity.	
Antioxidants	help	to	prevent	oxidative	damage	and	fight	against	
free	 radicals.	 Free	 radicals	 may	 contribute	 to	 endothelial	
dysfunction	 which	 leads	 to	 increasing	 the	 susceptibility	 to	
atherosclerosis,	 hypertension,	 and	 hypercholesterolemia.	 Free	
radicals	 can	 also	 increase	 the	 oxidative	 burden	 of	 low-density-
lipoprotein	(LDL)	and	may	accelerate	the	atherosclerotic	process	
One	of	the	other	plausible	reasons	for	hypolipidemic	activity	of	
dill	may	refer	to	decreased	absorption	of	cholesterol	by	binding	
to	 bile	 acids,	 inhibition	 of	 fatty	 acid	 and	 cholesterol	 synthesis	
through	 suppression	 of	 acetyl-CoA	 carboxylase	 and	 HMG-COA	
reductase	 activity,	 and	 stimulating	 cholesterol	 clearance	 by	
increasing	LDL	receptors	Considering	the	low	number	of	articles	
on	this	topic	future	research	with	larger	sample	sizes	and	higher	
quality	 is	warranted	to	extend	our	findings	and	firmly	establish	
the	clinical	efficacy	of	the	plant	as	lipid-lowering	agent.
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Conclusion
In	conclusion	the	present	meta-analysis	indicated	that	Anethum 
graveolens L.	 (dill)	 had	 beneficial	 effect	 on	 TC,	 TG	 and	 LDL-C	
levels.	 However	 dill	 treatment	 did	 not	 show	 positive	 effect	 on	
HDL.	Subgroup	analysis	based	on	the	type	of	the	disease	showed	
that	the	dill	was	more	effective	in	lowering	TC	in	hyperlipidemic	
patients,	triglyceride	in	both	hyperlipidemic	and	type	2	diabetic	
patients	and	LDL-C	in	type	2	diabetic	patients.	Due	to	the	limited	
number	of	articles	in	this	study,	larger	studies	might	be	needed	

to	prove	the	safety	and	efficacy	of	long-term	administration	of	dill	
to	treat	dyslipidemia.

Limitations 
Only	 language	 restriction	 was	 considered	 in	 our	 study	 (only	
English	 published	 articles	were	 considered).	 Risk	 of	 bias	 for	 all	
lipid	 components	 in	 this	meta-analysis	was	not	 significant.	 The	
full	text	of	eligible	articles	could	be	found	via	different	data	bases	
and	there	was	no	contact	with	authors	to	find	full-text	articles.	
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