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ABSTRACT: Hypertension persistently poses a 

critical global public health threat due to its 

asymptomatic progression and primary etiological 

link to severe cardiovascular and renal 

complications. Although standard 

pharmacotherapies are widely accessible, issues 

concerning long-term safety, financial burdens, and 

patient adherence have accelerated the medical 

interest in evidence-based complementary botanical 

options, such as celery (Apium graveolens L.) 

decoctions.This comprehensive literature review 

aims to evaluate the clinical efficacy of Apium 

graveolens formulations in modulating blood 

pressure parameters and to elucidate its underlying 

molecular mechanisms and pharmacokinetic safety 

profile.A systematic synthesis was performed across 

prominent national and international peer-reviewed 

databases, evaluating localized quantitative 

community trials, large-scale meta-analyses, 

international Randomized Controlled Trials (RCTs), 

and preclinical pharmacokinetic drug-herb 

interaction studies. Results: The clinical evidence 

consistently demonstrates that the administration of 

celery decoctions significantly reduces both Systolic 

Blood Pressure (SBP) and Diastolic Blood Pressure 

(DBP) across diverse cohorts, with extended 

intervention windows optimizing vascular steady-

state concentrations. Globally, macro-level meta-

analyses confirmed substantial blood pressure 

reductions (WMD= -5.06mmHgfor SBP)(WMD= -

3.17mmHg for DBP), which were further validated 

by high-methodology triple-blind crossover trials. 

Mechanistically, the hypotensive action is 

synergistically driven by bioactive 3-n-

butylphthalide (NBP), which acts via synthetic-like 

Calcium Channel Blocker (CCB) pathways, and 

apigenin, which induces natriuretic diuresis 

supported by mineral ion regulation. Furthermore, 

preclinical pharmacokinetic profiles confirmed that 

co-administration of Apium graveolens extract does 

not significantly distort the bioavailable stability or 

systemic parameters of the conventional ACE 

inhibitor, Captopril. Conclusion: Celery decoction 

represents a clinically potent, safe, reproducible, and 

cost-effective multi-target adjuvant therapy suitable 

for home-based hypertension management and 

metabolic co-morbidities.   

KEYWORDS: Apium graveolens; Adjuvant 

Therapy; Bioavailability; Clinical Pharmacy; 

Hypertension; Phthalides. 

 

I. INTRODUCTION 

Persistently elevated blood pressure, 

clinically designated as hypertension, remains an 

imposing global public health conundrum owing to 

its primary etiological role in cardiovascular 

morbidity, cerebrovascular accidents, and end-stage 

renal disease [1]. Famously termed the "silent 

killer," this pathological state is characterized by an 

insidious, asymptomatic progression, which 

frequently leaves patients oblivious to their 

deteriorating clinical status until irreversible target-

organ damage manifests [2]. On a global scale, the 

ongoing epidemiological transition indicates a rising 

prevalence of non-communicable diseases (NCDs), 

structurally propelled by modifiable risk variables 

such as population aging, elevated body mass index, 

excessive dietary sodium intake, and deleterious 

lifestyle behaviors [3]. Consequently, long-term 

therapeutic management in chronic hypertension 

necessitates the rigorous maintenance of blood 

pressure within normotensive thresholds to preserve 

and optimize the patient’s overall quality of life [4]. 

Although contemporary pharmacotherapeutic 

regimens utilizing synthetic agents—specifically 

Angiotensin-Converting Enzyme (ACE) inhibitors 

or Calcium Channel Blockers (CCBs)—are widely 

accessible, challenges regarding patient medication 
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adherence, economic burdens, and the risk of long-

term adverse events have stimulated scientific 

interest in exploring complementary, evidence-

based herbal therapies [5]. 

 

Within the Indonesian healthcare 

landscape, the utilization of indigenous medicinal 

plants, traditionally categorized as jamu, represents 

an ancestral heritage still actively maintained to 

support systemic homeostasis [6]. Among the local 

flora, celery (Apium graveolens L.) stands out as a 

botanical agent frequently deployed empirically for 

its antihypertensive properties [7]. In community 

health settings and primary care centers, the most 

prevalent, cost-effective, and practical mode of 

administration is the liquid decoction [8]. 

Phytochemical profiling reveals that Apium 

graveolens leaves are rich in essential bioactive 

constituents, notably flavonoids (principally 

apigenin and luteolin), elemental potassium, 

magnesium, and specialized organic molecules 

known as phthalides [9]. These diverse 

phytochemical entities are hypothesized to operate 

synergistically across multiple pharmacological 

pathways to modulate peripheral vascular resistance 

and alleviate circulatory workload [10]. 

 

While the clinical efficacy of Apium 

graveolens decoctions has been extensively 

documented in localized community trials across 

Indonesia, the existing literature exhibits substantial 

heterogeneity regarding research methodologies, 

intervention durations, subject demographics 

(ranging from geriatric cohorts to patients with 

metabolic syndrome), and administered dosages 

[11]. Furthermore, elucidating the precise clinical 

mechanisms of action and evaluating potential 

pharmacokinetic interactions with modern synthetic 

drugs are imperative to ensure patient safety [12]. 

Therefore, this comprehensive literature review 

aims to synthesize and critically evaluate current 

scientific evidence from both localized quantitative 

trials and international Randomized Controlled 

Trials (RCTs) [13]. This synthesis seeks to establish 

the definitive efficacy of celery decoctions in 

modulating blood pressure parameters and to 

delineate its pharmacological foundations as a 

standardized adjuvant therapy [14]. 

 

II. Method 
This study employed a systematic and 

comprehensive literature review design to evaluate 

the clinical efficacy, pharmacological mechanisms, 

and pharmacokinetic profiles of celery (Apium 

graveolens L.) formulations in hypertension 

management. The review framework was structured 

to synthesize heterogeneous data bridging localized 

clinical community trials from Indonesia with high-

tier international Randomized Controlled Trials 

(RCTs) and preclinical in vivo studies.

 

III. Results 

 

Table 1. Methodological and Clinical Summary of Celery (Apium graveolens L.) 

Interventions on Blood Pressure Parameters 
No. Author & 

Year 

Research Design Study Cohort & Sample Size Primary Findings & 

Statistical Significance 

1 Christiani et 

al. (2024) 

Quasi-

experimental, one-

group pretest-

posttest design 

50 hypertensive subjects at 

Mutiara Public Health Center 

Demonstrated a statistically 

significant reduction in both 

systolic and diastolic blood 

pressure parameters (𝑝 =

0.001). 

2 Larasati & 

Wulandari 

(2024) 

Quantitative 

descriptive clinical 

case study 

2 geriatric subjects with chronic 

hypertension at UPTD 

PuskesmasYosomulyo Metro 

Short-term intervention 

(100 cc twice daily for 3 

days) successfully 

downgraded clinical status 

from Stage I hypertension 

(154/92 mmHg) to pre-

hypertensive ranges (130/
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80 mmHg). 

3 Maimunah et 

al. (2024) 

Quasi-

experimental, one 

group pretest-

posttest design 

20 elderly hypertensive 

individuals in Rusip Village, 

Syiah Utama District 

Induced a significant decline 

in mean systolic pressure 

(from 161.00 to 

150.70 mmHg) and mean 

diastolic pressure (from 95.50 

to 88.00 mmHg) over a 7-day 

period (𝑝 = 0.001). 

4 Setyawan et 

al. (2024) 

Quasi-

experimental, two-

group pretest-

posttest design 

34 geriatric hypertensive patients 

at UPT PSTW 

KhusnulKhotimahPekanbaru 

Confirmed that both raw 

celery leaf juice and warm 

decoctions significantly 

lowered blood pressure (𝑝 =

0.000), showing no 

statistically significant 

therapeutic variance between 

the formulations (𝑝 > 0.05). 

5 Yuliana et al. 

(2025) 

Quasi-

experimental, one-

group pretest-

posttest design 

30 hypertensive patients in 

Gajah Village, Baureno, 

Bojonegoro 

Nocturnal administration of 

200 ml celery decoction for 7 

days provoked a sharp clinical 

reduction, lowering mean 

SBP by 17.67 mmHg and 

DBP by 9.33 mmHg (𝑝 =

0.000). 

6 Rahayu et al. 

(2025) 

Systematic 

Narrative Literature 

Review 

10 international and national 

peer-reviewed scientific articles 

Systematically proved that 

celery decoction fulfills the 

essential criteria for a safe, 

highly reproducible, and cost-

effective home-based 

complementary therapy. 

7 Daneshmand 

et al. (2026) 

Randomized, 

double-blind, 

placebo-controlled 

clinical trial 

50 patients presenting with 

metabolic syndrome components 

A 12-week intervention with 

celery seed powder 

significantly mitigated SBP 

from 121.0 ± 9.7 mmHg to 

115.7 ± 12.8 mmHg (𝑝 =

0.005) and successfully 

lowered serum uric acid 

levels. 

8 Zamani et al. 

(2025) 

Systematic Review 

and Meta-Analysis 

of RCTs 

10 Randomized Controlled 

Trials comprising an aggregate 

pool of 511 adult participants 

Robustly validated that celery 

consumption markedly 

reduced SBP (WMD =

−5.06 mmHg, 𝑝 = 0.002) 

and DBP (WMD =
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−3.17 mmHg, 𝑝 = 0.011) 

across diverse populations. 

9 Bumrungpert 

et al. (2025) 

Randomized, 

triple-blind, 

placebo-controlled, 

crossover trial 

54 patients diagnosed with Stage 

I (mild-to-moderate) 

hypertension 

Standardized celery extract 

(75 mg/day) for 4 weeks 

induced a prominent blood 

pressure drop, reducing SBP 

by 11.17 mmHg and DBP by 

8.00 mmHg (𝑝 < 0.001) 

compared to the placebo 

phase. 

10 Kooti et al. 

(2018) 

Mechanistic 

Narrative Review 

Preclinical animal models and 

comprehensive botanical drug 

profiles 

Delineated that the 

hypotensive properties are 

mediated by bioactive 3-n-

butylphthalide (NBP) via 

CCB-like vasorelaxation and 

apigenin via natriuretic 

diuretic pathways. 

11 Siska et al. 

(2018) 

Preclinical 

Pharmacokinetic In 

Vivo Study 

Plasma evaluation of male 

Sprague-Dawley rat models 

Demonstrated that co-

administration of Apium 

graveolens extract did not 

distort the core 

pharmacokinetic parameters 

or system bioavailability of 

synthetic Captopril, 

establishing a safe herb-drug 

profile. 

 

IV. DISCUSSION  
Clinical Efficacy of Celery Leaf 

Decoctions in IndonesiaA rigorous synthesis of 

localized quantitative data in Indonesia consistently 

validates the therapeutic efficacy of Apium 

graveolens decoctions in significantly reducing both 

Systolic Blood Pressure (SBP) and Diastolic Blood 

Pressure (DBP) in hypertensive cohorts [15]. 

Methodologically, the majority of domestic studies 

employ a quasi-experimental approach utilizing a 

one-group pretest-posttest design [16]. A clinical 

trial conducted by Christiani et al. (2024) within the 

catchment area of the Mutiara Public Health 

Centerdemonstrated a statistically significant 

reduction in blood pressure parameters following 

the administration of celery decoction, yielding a 

value p = 0.001 [17]. Corroborating this trend, 

Yuliana et al. (2025) reported that a nocturnal 

administration of a 200ml celery decoction for 7 

consecutive days in Bojonegoro induced a sharp 

clinical decline, with the mean SBP dropping 

by17.67mmHg and DBP by 9.33mmHg(p=0.000) 

[18]. 

The duration of the botanical intervention 

plays a pivotal role in achieving hemodynamic 

stabilization. A descriptive clinical case study by 

Larasati and Wulandari (2024) revealed that a short-

term, 3-day intervention consisting of 100 cc fresh 

celery leaf decoction administered twice daily 

(morning and evening) successfully downgraded the 

clinical status of geriatric subjects from Stage I 

hypertension154/92mmHg to pre-hypertensive 

ranges130/80mmHg[19].  

Conversely, a quantitative trial by 

Maimunah et al. (2024), which extended the 

intervention period to 7 days in an elderly 

population in Aceh, recorded a mean systolic 

reduction from161.00 mmHg to150.70 mmHg, 

alongside a diastolic drop from 95.50mmHgto 

88.00mmHg(𝑝 = 0.001) [20]. These dynamics 
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suggest that an extended consumption window 

provides an optimized exposure period, facilitating 

the accumulation and steady-state concentration of 

bioactive components within the vascular 

compartments [21]. 

Interestingly, the specific galenic 

formulation of the herb appears to modulate patient 

compliance and therapeutic outcomes. Setyawan et 

al. (2024) conducted a comparative trial evaluating 

the clinical variance between raw celery leaf juice 

and its decoction counterpart among geriatric 

patients in Pekanbaru [22]. Utilizing Wilcoxon and 

Mann-Whitney statistical analyses, the researchers 

determined that both formulations were equally 

potent in reducing SBP and DBP (𝑝 = 0.000), 

showing no statistically significant difference in 

therapeutic superiority between the two cohorts 

(𝑝 > 0.05) [23]. From a clinical pharmacy 

perspective, this finding is highly advantageous; a 

warm decoction serves as an ideal alternative for 

elderly patients who exhibit gastrointestinal 

hypersensitivity or lack the compliance necessary 

for raw juice intake [24]. A narrative evaluation by 

Rahayu et al. (2025) reconfirmed that the decoction 

formulation satisfies all requisite criteria for an ideal 

non-pharmacological complementary therapy, as it 

is safe, highly cost-effective, reproducible for self-

administration, and clinically viable for home-based 

hypertension management [25]. 

To cross-examine and validate the clinical 

evidence obtained from domestic trials, an 

investigation into high-tier international literature 

offers a more robust foundation rooted in evidence-

based medicine. A large-scale global meta-analysis 

spearheaded by Zamani et al. (2025) pooled data 

from 10 distinct Randomized Controlled Trials 

(RCTs) involving an aggregate pool of 511 adult 

participants [26]. The statistical outcomes strongly 

confirmed that Apium graveolens supplementation 

significantly mitigated SBP, presenting a Weighted 

Mean Difference (WMD = −5.06 mmHg, 𝑝 =
0.002), and DBP (WMD = −3.17 mmHg, 𝑝 =
0.011) [27]. This macro-level data provides 

undeniable scientific proof that the hypotensive 

effect of celery is a reproducible biological response 

across diverse ethnic populations rather than a 

localized placebo phenomenon [28]. 

This systemic validation is further 

substantiated by rigorous, high-methodology clinical 

trials. Bumrungpert et al. (2025) executed a 

randomized, triple-blind, placebo-controlled, 

crossover clinical trial spanning 4 weeks in 

individuals diagnosed with Stage I hypertension 

[29]. Their findings demonstrated that standardized 

celery extract administration induced a highly 

significant daily reduction in SBP by 11.17 mmHg 

(𝑝 < 0,001) and DBP by 8.00 mmHg (𝑝 < 0.001) 

relative to the placebo crossover phase [30]. 

Furthermore, the therapeutic efficacy of 

celery extends beyond idiopathic hypertension to 

encompass complex metabolic comorbidities. A 

recent clinical study by Daneshmand et al. (2026) 

scrutinized the effects of a 12-week Apium 

graveolens intervention in patients displaying 

metabolic syndrome criteria [31]. The trial 

documented a substantial mitigation of SBP 

(moving from 121.0 ± 9.7 mmHg down to 115.7 ±
12.8 mmHg, 𝑝 = 0.005), while simultaneously 

yielding secondary metabolic benefits, including 

enhanced insulin sensitivity and reduced serum uric 

acid concentrations [32]. This evidence supports the 

clinical application of celery decoctions as a safe, 

multi-target adjuvant therapy for hypertensive 

patients burdened with metabolic disorders [33]. 

Mechanistic reviews compiled by Kooti et 

al. (2018) elucidate that the vascular regulatory 

capacity of Apium graveolens is directly linked to its 

intricate phytochemical architecture [34]. The 

primary active constituents credited with these 

antihypertensive outcomes are 3-n-butylphthalide 

(NBP) and the flavone apigenin [35]. Phthalide 

derivatives exert their effect by inducing relaxation 

in vascular smooth muscle cells, operating via a 

mechanism that mirrors synthetic Calcium Channel 

Blockers (CCBs) [36]. This widespread 

vasorelaxation effectively curtails total peripheral 

resistance, subsequently lowering cardiac workload 

[37]. Concurrently, apigenin acts as a natural 

vasodilator and triggers a mild natriuretic and 

diuretic effect, accelerating the renal clearance of 

water and sodium ions [38]. This diuretic effect is 

further substantiated by the presence of elemental 

potassium and magnesium minerals within the 

celery decoction, which actively facilitate the 

homeostasis of intracellular and extracellular fluid 

volumes, subsequently reducing circulating blood 

volume and stabilizing arterial pressure [39]. 

In the domain of clinical pharmacy, 

maintaining a vigilant focus on herb-drug 

pharmacokinetic interactions is paramount when 

botanicals are co-administered with conventional 

therapeutics. Siska et al. (2018) conducted a crucial 

preclinical study investigating the impact of Apium 

graveolens extract on the pharmacokinetic profile of 

the conventional ACE inhibitor, Captopril, within a 

rat plasma model [40]. The pharmacokinetic data 

revealed that the co-administered celery did not 

significantly distort or compromise the core 
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pharmacokinetic parameters of captopril [41]. This 

provides an encouraging preliminary safety profile, 

demonstrating that the concurrent use of a celery 

decoction alongside captopril is relatively safe and 

free from severe interactive dynamics that could 

impair the synthetic drug's systemic bioavailability 

[42]. 

 

 

 

 

 

V. CONCLUSION 
This comprehensive literature review 

robustly validates the therapeutic efficacy of celery 

(Apium graveolens L.) formulations, particularly in 

the form of liquid decoctions, as a potent non-

pharmacological strategy for hypertension 

management [12, 13]. Evidence synthesized from 

both localized Indonesian community trials and 

high-tier international randomized controlled trials 

(RCTs) consistently demonstrates significant 

reductions in both Systolic Blood Pressure (SBP) 

and Diastolic Blood Pressure (DBP) parameters 

[12]. Mechanistically, these hypotensive outcomes 

are driven by the synergistic interplay of its 

primary bioactive constituents: 3-n-butylphthalide 

(NBP), which induces vasorelaxation in vascular 

smooth muscle cells similarly to synthetic Calcium 

Channel Blockers (CCBs), and apigenin, which 

acts alongside elemental potassium and magnesium 

to promote natriuretic diuresis and regulate fluid 

volume homeostasis [12]. Furthermore, 

contemporary preclinical data provides an 

encouraging safety profile, confirming that the co-

administration of (Apium graveolens L.) does not 

structurally distort the systemic pharmacokinetic 

parameters or bioavailability of conventional ACE 

inhibitors like Captopril [12]. Collectively, these 

findings support the clinical integration of 

standardized celery decoctions as a safe, accessible, 

and cost-effective multi-target adjuvant therapy, 

offering substantial clinical utility for patients with 

idiopathic hypertension and associated metabolic 

comorbidities [12]. 
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