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Introduction
Kampo medicine is a traditional Japanese medicine made by 

combining several kinds of medicinal herbs. It has spread widely as a 
treatment used in modern medical care in Japan and there are many 
Kampo medicines that are used for treating acne. On the other hand, 
drugs with various mechanisms of action such as antimicrobial agents, 
adapalene, and benzoyl peroxide have been developed as modern 
acne treatments and are being used around the world. However, the 
authors have come across patients whose acne was not improved by 
administration of such drugs. In our hospital, good results have been 
obtained by the oral intake of Jumihaidokuto (JHT) Kampo medicine in 
such cases [1]. Topically applied drugs are used as the basic treatments 
for acne, but it is considered that the oral administration of JHT has a 
systemic acne-improving effect that differs from the localized effects of 
topically applied drugs.

JHT is composed of 10 kinds of herbal medicines and can be widely 
applied to skin diseases such as acne, urticaria, and atopic dermatitis for 
its anti-inflammatory, antibacterial, pus discharging, and antipruritic 
actions. Previous research found that cherry bark, one of the constituent 
herbal medicines of JHT, had an estrogen production inducing effect, 
and suggested that estrogen healed acne by antagonizing testosterone, 
which is an exacerbator of sebum secretion [2]. The author uses JHT 
mainly to female acne patients, so that estrogen receptor expresses 
higher in female, and JHT is said to improve acne in female more 
effectively [3]. However, JHT is considered to have other mechanisms 
of action in addition to its estrogen production inducing effect, since 

it was observed to be equally effective in women of different ages and 
in menstruating and non-menstruating women in a previous survey 
conducted by the author [1]. Among these potential mechanisms of 
action, the authors focused on the antioxidative effect reported for 
antibacterial drugs such as minocycline [3] that are also taken orally as 
medicines for acne.

The involvement of oxidative stress in the development of acne 
has been pointed out before. Some reports have shown that xanthine 
oxidase, which mediates the generation of reactive oxygen species, 
and malondialdehyde, a marker of lipid peroxidation, were present 
at higher concentrations in the blood circulation of acne patients 
compared with healthy individuals [4,5]. In addition, the abundance of 
superoxide dismutase, an endogenous antioxidant enzyme, was found 
to vary depending on the severity of acne [6]. These reports suggested 
that oxidative stress is a causative factor in the development and/or 
exacerbation of acne.
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Abstract
Background: Drugs with various mechanisms of action such as antimicrobial agents, adapalene, and benzoyl 

peroxide are used to treat acne worldwide. In Japan, Kampo medicines have also traditionally been used for acne, 
including the medicine Jumihaidokuto (JHT). The mechanisms of action of Kampo medicines such as JHT have not 
been fully clarified, but it has been pointed out that oxidative stress is involved in the development of acne. Therefore, 
the author focused on the antioxidative effect of JHT and examined its relationship with acne improvement.

Methods: JHT (9 g/day) was administered for 3 weeks to 53 patients with acne, followed by measuring the 
diacron-reactive oxygen metabolites (d-ROMs) value as an indicator of oxidative stress, the biological antioxidant 
potential (BAP) value as an indicator of antioxidative potency, and the numbers of inflammatory and non-inflammatory 
skin rashes occurring before and after JHT administration. After the administration of JHT, the following results were 
observed.

Results: 1) The d-ROMs values of subjects who had a high baseline d-ROMs value were significantly reduced 
and the BAP values of those who had a low baseline BAP value were significantly increased; 2) there were significant 
reductions in the numbers of inflammatory and non-inflammatory skin rashes; 3) there was a significant correlation 
between the d-ROMs value and the number of non-inflammatory skin rashes; 4) the d-ROMs values of patients who 
rated their acne as “improved” by questionnaire were significantly reduced.

Conclusion: The above results suggest that an antioxidative effect is one of the mechanisms by which JHT 
contributes to acne improvement.
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Therefore, the authors focused on the involvement of oxidative stress 
in acne to reveal a new mechanism of action for JHT as a treatment for 
acne and studied the relationship between acne improvement and the 
antioxidative effect of JHT [7].

Methods
Participants

Fifty-three adult females aged 20-47 years (mean age 33 ± 8 years) 
with a diagnosed of acne vulgaris, participated in this study. The study 
was set at Nomoto Mayumi Skincare Clinic (Niigata-ken, Japan) 
between January 2014 and January 2015. The severity grade of acne by 
counting the inflammatory rashes [8] before the study was as follows: 
mild, 45 patients; moderate, 8 patients. Although these patients had 
only few rashes, they had strong inflammation and tend to recur. So, 
they are considered as a recalcitrant acne vulgaris patients who did not 
improve by standard acne treatments in other hospitals before.

The study was approved by the Ethics Committee of the Niigata 
University of Pharmacy and Applied Life Sciences (reference: H25-
008). Data were collected from patients whose written consent was 
obtained after a complete explanation of the study procedures was 
provided to them.

Intervention

A fine granular JHT extract obtained from Kracie Pharmaceutical, 
Ltd. was used as the study drug. The dose of 9 g/day, which corresponds 
to 1.5 times the normal dose, was divided into 3 administrations per 

day and was orally administered before or between meals for 3 weeks. 
The use of drugs other than JHT was prohibited for patients during 
the study. The author set the dose and duration with reference to the 
report of Takemura [9] which found that the dose of 9 g/day produced 
an improvement in the acne of patients with recalcitrant acne vulgaris 
for which the normal dose of JHT (6 g/day) was not sufficiently 
effective. In addition, a previous report by Nomoto [1] showed that 
administering 1.5 times the normal dose of JHT for 3 weeks resulted in 
an improvement in the acne of 79.5% (97/122) of cases with recalcitrant 
acne vulgaris.

Six grams of fine granular JHT extract contains 3.9 g of powdered 
extract obtained by hot water extraction after mixing the following 10 
types of herbal medicines together: Bupleurum root (2.5 g), Platycodon 
root (2.5 g), Cnidium rhizome (2.5 g), Poria sclerotium (2.5 g), 
Saposhnikovia root (2.5 g), Glycyrrhiza root (1.5 g), Ginger (1.0 g), 
Schizonepeta spike (1.5 g), Aralia rhizome (1.5 g), and Pruni cortex 
(cherry bark) (2.5 g). The three-dimensional (3D) high performance 
liquid chromatography (HPLC) analysis of JHT is shown in Figure 1.

Outcomes measures

The primary outcome for this study was to evaluate the effect of 
JHT on oxidative stress and antioxidative potency in acne patients. 
For secondary outcome, improvements of inflammatory and non-
inflammatory rashes were evaluated.

Blood was collected at the start and end of the study, and then the 
diacron-reactive oxygen metabolites (d-ROMs) value of each sample 

Figure 1: Typical 3D-HPLC chromatogram of JHT.
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was measured as an indicator of oxidative stress and the biological 
antioxidant potential (BAP) value was measured as an indicator of 
antioxidative potency. The d-ROMs test measures the amount of 
hydroperoxide (R-OOH), which is a metabolite produced by active 
oxygen species and free radicals, in the sample via the colorimetric 
change of a chromogen. The d-ROMs value is represented by an arbitrary 
unit, U.CARR. The BAP test measures the ability of a sample to reduce 
trivalent iron ions (Fe3+) to divalent iron ions (Fe2+) and is represented 
by the unit μM. The degrees of oxidative stress corresponding to each 
range of d-ROMs values are as follows: normal, 200-300 U.CARR; 
borderline, 301-320 U.CARR; mild, 321-340 U.CARR; moderate, 341-
400 U.CARR; high, 401-500 U.CARR; severe, ≥ 501 U.CARR [10]. The 
degrees of antioxidative potency corresponding to each range of BAP 
values are as follows: normal, ≥ 2200 μM; borderline, 2200 μM to 2000 
μM; slightly low, 2000 μM to 1800 μM; low, 1800 μM to 1600 μM; very 
low, 1600 μM to 1400 μM; extremely low, ≤ 1400 μM [11]. Patients 
were classified into subgroups according to their d-ROMs and BAP 
values as follows. Based on their d-ROMs value at the start of the study, 
patients were divided into a d-ROMs normal group (≤ 320 U.CARR) 
and a d-ROMs high group (>320 U.CARR). Based on their BAP value 
at the start of the study, patients were also divided into a BAP normal 
group (>2000 μM) and a BAP low group (≤ 2000 μM).

Moreover, the numbers of inflammatory and non-inflammatory 
rashes at the start and end of the study were measured as an indicator 
of acne improvement. The changes in each measured value between 
the start and end of the study were indicated as “Δd-ROMs” for 
the change in d-ROMs value, “ΔBAP” for the change in BAP value, 
“Δnumber of inflammatory skin rashes” for the change in the number 
of inflammatory skin rashes, and “Δnumber of non-inflammatory 
skin rashes” for the change in the number of non-inflammatory skin 
rashes. Correlation analyses of Δd-ROMs and ΔBAP with Δnumber 
of inflammatory skin rashes and Δnumber of non-inflammatory skin 

rashes were performed to examine the relationships of the degree 
of oxidative stress and the degree of antioxidative potency with the 
improvement of acne rashes.

Furthermore, the patients were asked to grade their feelings about 
the changes in their acne symptoms by selecting from the choices of 
“improved”, “no change”, and “worsened” at the end of the study, 
compared with their feelings at the start of the study.

Statistical analysis

Analysis was conducted based on non-parametric tests, since the 
data could not be confirmed to be normally distributed. All the results 
are represented by the median ± interquartile range. Utilizing Statcel 3 
software (OMS Inc., Saitama, Japan) for statistical analysis, Wilcoxon’s 
signed rank test was used for the evaluation of the d-ROMs values, BAP 
values, and the number of rashes before and after the administration 
of JHT, and Spearman’s rank correlation test was used for correlation 
analyses. A probability value of less than 5% was considered significant.

Results
Patient characteristics

The patient characteristics are shown in Table 1.

Effect of JHT administration on the d-ROMs and BAP values

d-ROMs value: In the analysis of all 53 cases, a significant reduction 
in the mean d-ROMs value was observed, with a change from 324 
U.CARR at the start of the study to 313 U.CARR at the end of the study 
(p<0.05). The d-ROMs normal group showed no significant difference 
in the mean d-ROMs value between the start and end of the study, but 
the d-ROMs high group showed a significant reduction in the mean d-
ROMs value at the end of the study compared with the value at the start 
of the study (p<0.05; Figure 2).

Sex No. of cases % Concomitant drugs No. of cases %
Male 0 0 Nil 53 100
Female 53 100 Treatment history No. of cases %
Age No. of cases % Present 11 20.8
20-29 24 45.3 Nil 42 79.2
30-39 14 26.4 Tretinoin gel 0.05% 3 5.7
40-49 15 28.3 Adapalene gel 0.1% 17 32.1
The main development site of acne No. of cases % Clindamycin phosphate lotion 1% 12 22.6
Entire face 7 13.2 Nadifloxacin cream 1% 3 5.7
Face line* 27 50.9 Clobetasone butyrate ointment 0.05% 1 1.9
Lower jaw 16 30.2 Sulfur and camphor lotion 1 1.9
Perioral 7 13.2 Minocycline 25 47.2
Buccal region 9 17 Clarithromycin 4 7.5
Forehead 5 9.4 Tosufloxacin 2 3.8
Nasal region 2 3.8 Doxycycline 1 1.9
Temple 1 1.9 Levofloxacin 1 1.9
Scalp 1 1.9 Roxithromycin 1 1.9
Chest 2 3.8 Vitamin C, calcium pantothenate formulation 3 5.7
Back 4 7.5 Tranexamic acid 1 1.9
*From the lower jaw to the neck Low dose pill 1 1.9

Tokishakuyakusan# 2 3.8
The presence or absence of premenstrual worsening No. of cases % Keishibukuryogan# 1 1.9
Present 26 49.1 Keishibukuryogankayokuinin# 1 1.9
Nil 12 22.6 Jumihaidokuto# 1 1.9
Unknown 15 28.3 Seijobofuto# 1 1.9

#These are Kampo medicines

Table 1: Patient characteristics.
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BAP value: In the analysis of all 53 cases, no significant difference 
in the mean BAP value was observed, with a change from 2117 μM at 
the start of the study to 2144 μM at the end of the study (p=0.6). The 
BAP normal group showed no significant difference in the mean BAP 
value between the start and end of the study, but the BAP low group 
showed a significant increase in the mean BAP value at the end of the 
study compared with that at the start of the study (p<0.05; Figure 3).

Effect of JHT administration on the numbers of skin rashes

A significant decrease was observed in the numbers of inflammatory 
and non-inflammatory skin rashes at the end of the study, compared 
with the corresponding numbers at the start of the study (p<0.01 and 
p<0.05, respectively; Figure 4).

Correlation analyses of the d-ROMs and BAP values with the 
numbers of skin rashes

A significant correlation was observed between Δd-ROMs and 
Δnumber of non-inflammatory skin rashes (rs=0.61, p<0.01; Table 2).

Relationship between the subjective degree of improvement 
of acne and the d-ROMs value after the administration of JHT

Among all, 48 patients were able to evaluate their grade of feelings. 
The group of subjects who rated their acne as “improved” at the end 
of the study showed a significant decrease in the mean d-ROMs value 
at the end of the study, compared with that at the start of the study 
(p<0.01; Figure 5).

Discussion
The antibacterial effect of JHT against Propionibacterium acnes 

(P. acnes) has been reported before [12], and it has been mainly used 
to treat acne due to its antibacterial property. Moreover, it has been 
reported that cherry bark, an herbal medicine that has recently begun to 
commonly be blended into JHT, has the ability to bind estrogen receptor 
β and can also enhance estradiol production by dermal fibroblasts 
[3,13]. That is, JHT blended with cherry bark locally enhances estrogen 
secretion in skin and acts antagonistically with respect to testosterone. 
There is a study that JHT and cherry bark suppressed the promotion 
of sebum secretion induced by testosterone in vitro [14]. Furthermore, 
clinical data was reported for 44 female patients with acne. In those 
cases, improvements in the symptoms of red papules, white papules, 
and pustules were observed after a 12-week combined treatment with 
JHT extract and a topical antimicrobial drug, resulting in a 77.3% 
cumulative improvement rate [3].

An effect that differs from those of the topical treatment drugs 
primarily used for acne treatment can be expected from JHT, since 
it is considered to be effective for acne due to its antibacterial effect 
and its systemic estrogen production inducing effect. One of the 
effects considered is a benef﻿icial change in the constitution of subjects 
who are vulnerable to acne development [1]. The estrogen induction 
promoting effect of JHT might contribute to the inhibition of sebum 
secretion at the early stage of acne development, but JHT is considered 
to have other effects in addition to inducing estrogen production, since 
its effectiveness was observed regardless of the age and menstruation 
status of female subjects in a previous survey conducted by the authors [1].

Acne has a significant emotional impact in addition to its physical 
symptoms, since it tends to develop on the faces of the younger 

Figure 2: Effect of JHT administration on d-ROMs (oxidative stress). The 
cases were divided into 2 groups (d-ROMs high and d-ROMs normal) and were 
evaluated for change in the d-ROMs values before and after the administration 
of JHT. Results are presented as median ± interquartile range. Statistical 
analysis was performed using Wilcoxon’s signed rank test (*p<0.05, vs before 
treatment).

Figure 3: Effect of JHT administration on BAP (anti-oxidative potency). 
The cases were divided into 2 groups (BAP low and BAP normal) and were 
evaluated for change in the BAP values before and after the administration 
of JHT. Results are presented as median ± interquartile range. Statistical 
analysis was performed using Wilcoxon’s signed rank test (*p<0.05, vs before 
treatment).

Figure 4: Effect of JHT administration on the numbers of skin rashes. The 
change of the number of inflammatory skin rashes and non-inflammatory 
rashes before and after the administration of JHT was evaluated. Results are 
presented as median ± interquartile range. Statistical analysis was performed 
using Wilcoxon’s signed rank test (*p<0.05, **p<0.01, vs before treatment).
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generation, who are concerned about their appearance [15]. It is 
considered that oxidative stress is closely related to acne since prolonged 
acne leads to psychological stress, which promotes the generation of 
active oxygen species [16] and reduces the activity of antioxidants [17].

The experience of the authors that JHT was effective for the 
treatment of acne in cases where the involvement of psychological 
stress was suggested indicates that JHT might correct the heightened 
oxidative stress typical of acne and contribute to acne improvement 
partly via a systemic antioxidative effect. Focusing on oxidative 
stress, this study produced the following results: the d-ROMs high 
group showed a significant reduction in the mean d-ROMs value 
after the administration of JHT, while the BAP low group showed a 
significant increase in the mean BAP value. Kampo medicines have 
traditionally been used to correct disturbances in immune function 
[18], the autonomic nervous system [19], and the endocrine balance 
of living organisms [20], and the present results suggest that JHT, via 
its antioxidative effect, can correct the heightened oxidative stress 
that typically occurs in patients with acne. JHT has previously been 
found to have an antioxidative effect by in vitro and in vivo studies 
[21,22]. According to the in vivo study, numerous polyphenols of JHT, 
such as genistein and liquiritigenin are prone to inhibit dermatitis 
via antioxidative effect [22]. However, the present study is the first 
to have revealed that JHT administration has an impact solely on 
patient groups in which abnormalities of oxidative stress level and 
antioxidative potency were observed in the blood circulation at 
baseline. On the other hand, no significant changes were observed 
in the d-ROMs normal and BAP normal groups between before 

and after JHT administration. However, acne vulgaris is a chronic 
inflammatory disease, and the degree of oxidative stress that people 
experience is expected to be constantly changing in modern society. 
Even if the degree of oxidative stress of a patient is normal when it is 
measured, continuous administration of JHT might help to control the 
fluctuations of oxidative stress that occur as a result of environmental 
stresses.

Another novel finding in this study was the observation of a 
significant correlation between the change in the d-ROMs value 
and the number of non-inflammatory skin rashes between before 
and after the administration of JHT. There have been some reports 
confirming a relationship between oxidative stress and inf﻿lammatory 
skin rashes [4,23], but the level of knowledge about the relationship 
between oxidative stress and non-inflammatory skin rashes is sparse. 
The accumulation of sebum in hair follicles that is observed with non-
inflammatory skin rashes (pimples) involves several processes such as 
1) enhancement of sebum secretion by testosterone, 2) reduction in 
the concentration of linolenic acid in sebum, 3) production of lipid 
peroxides by oxidation of sebum components such as squalene, 4) 
production of inflammatory cytokines such as interleukin (IL)-1α by 
lipid peroxides, and 5) dyskeratosis of the hair follicle funnel due to the 
effects of inflammatory cytokines [24,25]. In this series of processes, 
increased oxidative stress is suggested to be related to the oxidation 
of sebum components. For example, a previous report stated that 
squalene, a component of sebum, is susceptible to oxidation by oxygen 
and ultraviolet rays, and that squalene peroxide promotes pimple 
formation [26]. It has been also reported that squalene enhances the 
keratinization of the skin [27]. These reports suggest that squalene 
present in sebum and its peroxide are involved in the development of 
acne. Therefore, it can be inferred that JHT may improve pimples by 
inhibiting the oxidation of sebum via its antioxidative effect.

In the present study, the authors focused on the antioxidative effect 
of JHT, but antioxidative effects have also been reported for other acne 
treatment drugs. For example, vitamin C preparations for external and 
internal use and oral antibiotics such as minocycline have been revealed 
to have antioxidative effects [4]. Additional research is required 
in the future to identify the differences in the antioxidative effect of 
these drugs and JHT, but it can be inferred that JHT, a medicinal 
preparation consisting of multiple herbal components, has a unique 
mechanism of action, such as an ability to act against abnormally 
high levels of oxidative stress and to improve non-inflammatory skin 
rashes. Moreover, minocycline is mainly used for inflammatory skin 
rashes, and its administration at the pimple stage, which is the initial 
condition of acne, is not recommended since it can induce bacterial 
antimicrobial resistance of bacteria [28]. In contrast, JHT does not have 
any comparable problem of inducing bacterial resistance [12], and it 
has the advantage that its oral intake can be continued for a long time. 
Also, based on the findings of the present study, which revealed that a 
reduction of oxidative stress helps to reduce the number of pimples, 
JHT might contribute to a change in the constitution of treated patients 
towards greater resistance to acne by maintaining a normal level of 
oxidative stress through its continuous oral intake.

On the other hand, the present study showed a significant 
decrease in the number of inflammatory skin rashes following the 
administration of JHT, but no correlation with the decrease in 
oxidative stress was observed. The reasons for this are considered to 
be as follows. The direct cause for the development of inflammatory 
skin rashes is the stimulation of skin by active oxygen species and 
inflammatory cytokines derived from neutrophils that have migrated 

Figure 5: Relationship between the degree of subjective improvement of 
acne and the d-ROMs value after the administration of JHT. The patients were 
divided into 3 groups (“improved”, “no change”, and “worsened”) based on their 
subjective ratings of the degree of improvement in their symptoms of acne, and 
the changes in their d-ROMs values before and after JHT administration were 
evaluated. Results are presented as median ± interquartile range. Statistical 
analysis was performed using Wilcoxon’s signed rank test (**p<0.01, vs before 
treatment).

Table 2: Correlation analyses of the d-ROMs and BAP values with the numbers of 
skin rashes. Correlation analyses of the changes in the d-ROMs and BAP values 
(Δd-ROMs and ΔBAP) and the changes in the numbers of inflammatory and non-
inflammatory skin rashes (Δnumber of inflammatory skin rashes and Δnumber of 
non-inflammatory skin rashes) before and after administration of JHT. Statistical 
analysis was performed using Spearman’s rank correlation test (**p<0.01, rs).

Spearman’s rank correlation test Δd-ROMs ΔBAP
ΔNumber of inflammatory skin rashes 0.07 0.04
ΔNumber of non-inflammatory skin rashes 0.61** -0.24
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and been activated by P. acnes [4]. Therefore, the administration of an 
antioxidant for removing the active oxygen species is considered to be 
effective in improving inflammatory skin rashes. In fact, it has been 
reported that skin rashes were reduced when metronidazole, which 
has an antioxidative effect but no antibacterial effect, was administered 
to patients with inflammatory acne [29]. In contrast, the reason why 
there was no correlation between the reduction of oxidative stress in 
the blood due to JHT and the improvement of skin rashes is considered 
to be that processes such as the increased amounts of sebum secretion, 
lipid peroxidation, dyskeratosis, P. acnes, and free fatty acid occur 
before activated oxygen species are released from the neutrophils. 
JHT and its constituent herbal medicines have been reported to have 
various effects such as estrogen secretion enhancing effect, 5α-reductase 
inhibiting effect, antibacterial effect against P. acnes, lipase inhibiting 
effect, and toll-like receptor (TLR) 2 suppressing effect [12,13,30,31], 
in addition to the antioxidative effect revealed in this study. Therefore, 
it is presumed that not only its antioxidative effect, but also the various 
other effects of JHT comprehensively contribute to the improvement of 
inflammatory skin rashes.

In addition, in this study, a survey of the subjective degree of acne 
improvement was performed by interviewing the patients as well. The 
results showed a significant reduction in the mean d-ROMs value of 
the patient subgroup who felt that their acne was “improved” after 
JHT administration. This may be because a decrease in the level of 
oxidative stress in the blood was caused by a reduction in the patient’s 
psychological stress, whereas there is also the possibility that the 
reduction in oxidative stress resulted in the improvement of acne.

The authors would like to further investigate the mechanisms of 
action of JHT in the future using a comprehensive digital skin image 
analysis system (VISIA Evolution, Canfield Scientific, Fairfield, NJ, USA).

Conclusions
The findings of this study indicate that the Kampo medicine 

Jumihaidokuto can be expected to improve acne via a systemic 
antioxidative effect that cannot be obtained using topical acne 
treatment drugs, and also to alter the constitution of patients to make 
them less vulnerable to the development of acne.
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