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Abstract  Glucomannan hydrolysates (GMH) have been shown to have positive prebiotic properties and when ingested 
have been shown to have a positive but indirect impact on the skin. However, d irect in vivo topical benefits have not been 
established. The aim of this work was to establish how effective GMH is with respect to improving skin health especially the 
reduction of infection due to acne vulgaris.Twenty six female volunteers aged between 18 to 39 years with active lesions of 
acne vulgaris were included in this study. Patients were assigned randomly into two groups to receive either a standard 
treatment or a spray formulation containing GMH at a concentration of 5% (w/v). Before and during treatment, the skin was 
evaluated according to the acne severity index (ASI). The results showed that there was a significant (P< 0.001) improvement 
of the skin  health at  the second (20 days) and third  clinical evaluation (40 days) for established (e.g. antibiotics) and GMH 
treatments. Overall these data indicate that the GMH could be used as a prophylactic or novel topical therapeutic product for 
acne vulgaris and to improve skin health more generally. 
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1. Introduction 

Acne vulgaris, generally referred to as “acne”, is a 
multifactorial condition affecting skin areas containing the 
largest sebaceous gland follicles, including the face, back 
and trunk[1]. Even though the pathophysiology of acne is 
still not fully understood, it is believed to be related in part 
to excess sebum production, follicu lar hyperkeratinisation, 
hypercolonisation of the follicle with Propionibacterium 
acnes, inflammation and localized immune responses. Each 
of these facto rs may represent a potent ial therapeut ic 
approach, and a variety of medicat ions are availab le to use 
based on the type and severity of acne[2]. Treatments are 
based on topical (e.g. anti-infect ious, topical ret inoid or 
azelaic acid) and/or systemic treatments (e.g. antibiotics, 
hormonal therapy, zinc or isotretinoin)[3]. Various methods 
developed recently to assess the severity of acne vulgaris 
infection are focused on clinical examination[4]. Physicians 
us ually  des cribe the t reatment  o f acne vu lgaris  in 
accordance to a classification scale of mild, moderate or 
severe[5]. The mild disease consists of open and closed 
comedones, moderate acne cons ists of more frequent  
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papules and pustules with mild scarring and severe acne 
contains all of the above, in  addition to nodular abscesses or 
cysts that leads to extensive scarring[6]. Mild acne requires 
generally topical t reatment only[7]. However, moderate to 
severe acne requires systemic therapies such as antibiotics 
(e.g. tetracycline and minocycline), isotretinoin or hormone 
therapy for severe nodular acne[7, 8]. Effective acne 
management often requires the use of a combination of 
treatments that work on different parts of the pathogenic 
processes associated with acne development[9].  These 
therapies exhib it potential disadvantages and adverse effects 
on patients including gastrointestinal disturbances, vaginal 
candidiasis, hyperpigmentation[6] and the development of 
P. acnes and other bacterial resistance[10]. Hence, the need 
for alternative treatment strategies to reduce the use of 
antibiotics in acne therapy. 

Prebiotics in general and glucomannans in particular 
have been found to stimulate the immune system in vitro 
and in vivo[11, 12, 13, 14, 15]. Akiyama et al[16] reported 
that gluco-oligosaccharides can be used to control the 
growth of Staphylococcus aureus. More recently, it  was 
found that konjac glucomannan hydrolysates (GMH) can 
stimulate the growth of probiotic microorganis ms such as 
lactic acid bacteria (LAB) but inh ibit the growth of 
undesirable ones such as Escherichia  coli, Clostridium 
perfringens, Listeria monocytogens[11, 12], and 
Propionibacterium acnes[17]. Lactobacilli use different 
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mechanis ms to inhibit the growth of pathogens such as 
lowering pH (producing acids), excreting natural antibiotics, 
blocking pathogen adhesion and or competition for 
nutrients[18]. The authors recognise the significant 
physiological role that lact ic acid bacteria play in the 
maintenance of the ecological balance of body cavities and 
skin ecosystem, part icularly with respect to the availability 
of appropriate nutrients. 

Al-Ghazzewi and Tester[17] reported on the synbiotic 
ability of konjac glucomannan hydrolysates (GMH) to 
inhibit the growth of the skin bacterium Propionibacterium 
acnes in vitro. The authors concluded that all probiotic 
strains tested had the capability to inhibit the growth of this 
species of skin bacterium where the inhibit ion was 
significantly enhanced by the presence of the GMH 
prebiotic. 

The overall object ives of this (randomised) trial were to 
evaluate the efficacy of topical formulations (spray) 
containing konjac glucomannan hydrolysate as a novel 
future biotherapeutic agent in skin preparations for the 
treatment of acne vulgaris. 

2. Materials and Method 
2.1. Study Subjects 

A total of twenty six female volunteers aged between 18 
to 39 years with active lesions of acne vulgaris were 
recruited for this clin ical study. This investigation was 
conducted at the Esfahan Dermatology Clinic (Medical 
Office and Laser Clin ic, Maryam Medical Complex, 
Esfahan, Iran).  

Facial skin condition was determined by a dermatologist 
on the basis of defining acne according to the type 
(comedonal, papulopustular or nodular) and severity (mild, 

moderate or severe) based on the number and type of 
lesions[19]. Participant consents were obtained before they 
were assigned randomly into two groups to receive either 
the standard treatment (e.g. topical or oral antibiotics, 
tretinoin, hormonal therapy, isotretinoin as well as cleaning 
soaps) or a formulation containing konjac glucomannan 
hydrolysate (Glycologic Limited, Glasgow, UK) at a 
concentration of 5% (w/v). Subjects were chosen on the 
following basis. Firstly, history of acne episodes for one 
year or more. Some of these patients had these conditions 
for 4 to 5 years.  

Secondly, a h istory of medical treatment such as those 
involving antibiotics prior to the study. Recruited patients 
used (i) the standard treatment or (ii) applied the GMH 
spray twice per day without other treatments except soaps 
for cleaning prior to applicat ion. Pat ients were examined by 
clin icians at assessments (appointments) every twenty days 
for a period of about six weeks (three appointments) for 
evaluation of the lesions and relevant side effects. Some 
patients came for more than three visits (data not included) 
– although the majority attended three times. Following 
treatment, the response was evaluated by the total count of 
acne lesions and by acne severity index (ASI). Acne 
severity was calculated[20] as fo llows: 

Acne severity index (ASI) = (1/4 x comedones) + (1 x 
papules) + (2 x pustules)  

2.2. Statistical Analysis 

The data collected were analysed for statistical variance 
using Minitab 14 (Minitab Ltd., Coventry, UK). Differences 
are considered as statistically significant at P< 0.05. 

3. Results  

 
Figure 1.  Mean ± SD of effect of konjac glucomannan hydrolysates (GMH) on the treatment of patients with acne 
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Figure 2.  Mean ± SD of effect of standard treatment on patients with acne 

 
Figure 3.  Effect of konjac glucomannan hydrolysates (GMH) on facial 
acne in three patients before (a, c, e) and after (b, d, f) treatment for twenty 
days 

The acne severity index (ASI) scores were shown to 
decrease following the application of formulations 
containing konjac glucomannan hydrolysates (Fig. 1). 
Treatment with standard acne medications also showed the 
same general trend (Fig. 2). Figure 3 shows the acne lesions 
on facial skin of three patients before the application of 
konjac glucomannan formulat ion and the changes induced 

to these lesions after 20 days.Paired t-tests showed that 
there was a significant (P< 0.001) improvement of the acne 
at the second (20 days) and third appointment (40 days) for 
both standard and GMH treatments, although the score for 
the third appointment was not significantly d ifferent from 
that of the second. Two-way ANOVA showed that the 
interaction of severity and appointments had a significant (P  
= 0.047) effect. In the mild and severe groups the score 
remained much  the same after the second appointment (20 
days), whereas in the moderate group treated by GMH it 
continued to decline slightly. 

4. Discussion 
In this study, the acne severity index (ASI) was used to 

evaluate responses to acne treatment as this method gives 
better judgment about acne presence and changes during the 
treatment[20, 21]. Using this approach, every type of lesion 
has a different impact and is calcu lated for within the 
coefficient. The results showed a significant ability of GMH 
in improving acne severity index - as good if not better than 
other standard treatment medications available to patients.   

As acne has considerable psychological and emotional 
effects particularly among adolescence[22, 23], several 
medications are used for acne treatment. Depending on the 
severity, acne may require a combination therapy (two or 
more treatments) and this may include the use of a 
prescription topical `antimicrobial` o r topical `ret inoid`. For 
example, moderate to moderately severe acne usually 
requires the intervention of a dermatologist and 
combination therapy while severe acne is usually 
characterised by deep cysts, inflammat ion, extensive 
damage to the skin  and scaring needing more extensive 
support. These infections can only be removed by physical 
methods and prescription medications used by 
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dermatologists such as drainage and surgical excision, 
interlesional corticosteroid in jection, isotretinoin, oral 
antibiotics or oral contraceptives. Many conventional types 
of medications, particu larly antibiotics, have an adverse 
effect particu larly in  relation to the development of P. acnes 
and other bacterial resistance[10] and neuromuscular 
adverse effects associated with systemic ret inoid 
dermatotherapy[24]. However, GMH is a natural product 
with no comparable adverse effect and can be used every 
day even as a prophylactic product. Glucomannans 
(gluco-oligosaccharides) have been reported to modulate 
skin bacterial proliferation and normalize sensitive skin 
barrier functionality[25]. A study by Suzuki et al[26] has 
concluded that consuming hydrolysed konjac glucomannan 
can help prevent atopic diseases by suppressing IgE 
production in mice and hence prevent the development of 
dermat itis. Th is study suggests that there is a possible link 
between the GMH and sebum gland physiology. It is 
possible that GMH may contribute toward unblocking the 
pores on skin surface and hence restore skin barrier 
properties and control superficial (and perhaps within 
sebaceous glands) microbial flora. Overall these data 
indicate that it would be worth examin ing further the 
inhibitory activ ities of the GMH and its interaction with 
natural skin flora with a view to employing it as an 
alternative therapeutic product for acne vulgaris. 

5. Conclusions 
The use of topical fo rmulat ions containing konjac 

glucomannan hydrolysate (GMH) was effect ive as a 
biotherapeutic agent for the treatment of mild to moderate 
acne in patients and as an adjuvant treatment for severe 
acne vulgaris.  
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