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ABSTRACT

Acupuncture has become quite familiar to many Koreans not only for
pain, but also for many other health problems, both in acute and chronic
conditions. Actually, acupuncture is a therapeutic technique that is part
of a larger system of traditional oriental medicine. There are several styles
of acupuncture. We investigated the regulatory effects of cytokine
production in peripheral blood of asthma patients (AP) by SOOJI CHIM
(Koryo Hand Acupuncture Therapy, KHT). Clinical signs of asthma
disappeared markedly by KHT. The mean interleukin (IL)-2 and IL-6
plasma levels were lower in the AP group than in the normal group,
whereas the mean interferon (IFN)-y, IL-4, and tumor necrosis factor
(TNF)-a levels were higher in the AP group. Plasma IFN-y and IL-2
levels derived from T helper (Th)! cells and IL-4 levels derived from Th2
cells were elevated in the AP group by KHT. Especially, plasma IL-6
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levels derived from Th2 cells were elevated significantly in the AP group
by KHT. Reduced plasma levels of TNF-u were observed in the AP
group by KHT. Plasma IgE levels were also measured but there were no
significant differences from each other. During the KHT, there were no
other adverse effects. These results indicate that KHT has a good asthma
treatment effect, and that its action may be due to the regulation of
cytokine production.

INTRODUCTION

SOOJI CHIM, Koryo Hand Acupuncture Therapy (KHT) was deve-
loped by Dr. Tae-Woo Yoo in 1971 in Korea. KHT is based on all tenets of
traditional body acupuncture as expounded in the classics, but uses a much
less invasive treatment technique in which tiny needles are inserted from I to
3mm into points on the hands. The theoretical base of this style of
acupuncture rests firmly on the theories of Yin and Yang, the five elements,
the 12 viscera and the meridian system of energy flow.l!

Asthma, which is believed to be associated with genetic components, is
one of the most prevalent allergic diseases.!”! The weakened immunity due to
air and environment pollution is also an important reason of the continuous
increase of asthma patients in these days. Asthma is so prevalent a disease
that 7-10% of population in the world is considered to be suffering from this.
There is no therapeutic method for a perfect cure, only a few treating agents
including bronchodilators and steroid hormone are applied to relieve the
symptoms temporally. Asthma is also a kind of hypersensitivity occurred by
distorted immune mechanism caused by chronic stimulation. Although the
mechanism of asthma is largely unknown, substantial evidence in recent
years supports a key role for CD4* /T helper (Th)2 cell-derived cytokines in
the pathogenesis of the pulmonary inflammatory response in asthma.l* ¥ Th2
lymphocytes produce a panel of cytokines, including interleukin (1L)-3, IL-4,
IL-5, IL-6, 1L-9, 1L-10, IL-13, and GM-CSF.”! The primary signals that
activate Th2 cells are unknown but may be related to the presentation of a
restricted panel of antigens in the presence of appropriatc cytokines.
Interaction of co-stimulatory molecules on the surface of antigen-presenting
cells may lead to proliferation of Th2 cells, thus perpetuating mast cell
activation and eosinophilic inflammation. This may lead to the production of
specific IgE by B lymphocytes under the influence of IL-4, which plays a
critical role in the isotype switching of B lymphocytes from IgG to IgE
production.!"™ Other cytokines, including tumor necrosis factor (TNF)-a and
IL-6, may also be important. The IgE produced in asthmatic airways binding
to FceRI on mast cells, priming them for activation by antigen.[) In contrast,
Thl cells, which synthesize interferon (IFN)-y and 1L-2. Th-1 type cytokines,
IFN-y may play a protective role in countering the IgE-dependent expression
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of allergic responses and atopic asthma.'" Thus, the contemporary
viewpoint is that the proasthmatic state reflects an imbalance between Th-1
and Th-2 type cytokine production and action, wherein an induced up-
regulated Th2 cytokine response, together which a relatively down-regulated
Thi cytokine response, underlies the cetlular and humoral airway inflam-
matory diathesis in asthma.['"!7!

In the present study, we investigated the changes of Thl and Th2
responses in patients with asthma by measuring IL-2, IFN-y derived from
Thl cells and IL-4, IL-6 derived from Th2 cells by KHT. We also measured
TNF-a, which is an inflammatory mediator with multiple biologic functions.

MATERIALS AND METHODS

Patients

Blood was obtained from 15 female patients (mean age 43.1, range
14-76) with asthma. Ten healthy adults (5 males and 5 females, mean age
62.5, range 41-68) with no medically diagnosable illness were studied.
Informed consent was obtained from all subjects before performing these
studies. All samples were collected in a sterile glass tube and allowed to clot
spontaneously for 15min. Plasma was then collected by centrifugation and
quickly frozen and stored in aliquots at —80°C until assay.

ELISA of IFN-y, IL-2, IL-4, I1L-6, IgE and TNF-«

Cytokines were measured by a modified ELISA, as described.!'®
Sandwich ELISA for IFN-y, IL-2, IL-4, IL-6, IgE, and TNF-a was carried
out in duplicate in 96-well ELISA plates (Nunc, Denmark) coated with each
of 100 pL aliquots of mouse anti-human IFN-y, I1L-2, IL-4, IL-6, IgE, and
TNF-a monoclonal antibodies (R&D Systems, Minneapolis, MN, USA) at
1.0 ug/mL in PBS at pH 7.4 and was incubated overnight at 4°C. The plates
were washed in PBS containing 0.05% Tween-20 (Sigma, St. Lousis, MO,
USA) and blocked with PBS containing 1% BSA, 5% sucrose and 0.05%
NaNj for | h. After additional washes, plasma sample or recombinant IFN-
v, 1L-2, IL-4, IL-6, IgE, and TNF-a standards were added and incubated at
37°C for 2h. After 2h incubation at 37°C, the wells were washed and then
each of 0.2 pg/mL of biotinylated anti-human IFN-y, IL-2, IL-4, IL-6, IgE,
and TNF-a were added and again incubated at 37°C for 2h. After washing
the wells, avidin-peroxidase was added and plates were incubated for 20 min
at 37°C. Wells were again washed and ABTS substrate (Sigma) was added.
Color development was measured at 450 nm using an automated microplate
ELISA reader. A standard curve was run on each assay plate using
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recombinant human IFN-y, IL-2, IL-4, IL-6, 1gE, and TNF-a (R&D Sys-
tems) in serial dilutions.

Total Protein Assay in Plasma

Total protein in plasma was assayed by Bicinchoninic acid protein assay
method.

Statistical Analysis

Plasma levels of cytokines between asthma patients (AP) group and
KHT group were compared using the paired t-test; Values of cytokines are
given in the text as mean + standard deviation (SD).

RESULTS

When fifteen patients with asthma were treated with KHT, clinical signs
of asthma (dry cough, dyspnea and wheezing etc.) disappeared markedly. To
study which plasma cytokine levels are changed by KHT, their levels were
analyzed in equal amount of total protein.

Plasma IFN-vy Levels

Blood was obtained from 15 female patients with asthma. Higher levels
of plasma IFN-y than healthy subjects (normal controls; 140.54+
13.7 pg/mL) were measured in AP. Plasma levels of IFN-y after KHT were
increased (Fig. 1).

Plasma IL-2 Levels

Blood was obtained from 15 female patients with asthma. Lower lcvels
of plasma IL-2 than normal controls (186.9 + 11.4 pg/mL) were measured in
AP. Plasma levels of IL-2 after KHT were increased to three times of AP
group (Fig. 2).

Plasma 1L-4 Levels
Blood was obtained from 15 female patients with asthma. A slightly

increase of plasma IL-4 than normal controls (101.7+17.2pg/mL) were
measured in AP (Fig. 3). Plasma levels of 1L-4 after KHT were increased.
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Figure 1. Effect of KHT on plasma IFN-y level. Healthy subjects (Normal) and AP were
treated by KHT for 3 months. Data are shown as mean + SD. There were no significant
differences between before and after KHT treatment.

Plasma IL-6 Levels

Blood was obtained from 15 female patients with asthma. As shown in
Fig. 4, we demonstrated that the level of 11.-6 was very lower compared with
the normal controls (68.7+ 16.3 pg/mL). However, Plasma levels of IL-6
after KHT were significantly increased to the IL-6 level of normal group
(Fig. 4). Our results provide direct evidence that IL-6 levels of plasma were
regulated in the AP by KHT.
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Figure 2. Effect of KHT on plasma IL-2 level. Normal and AP were treated by KHT for 3
months. Data are shown as mean + SD. There were no significant differences between before
and after KHT treatment.
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Figure 3. Effect of KHT on plasma IL-4 level. Healthy subjects (Normal) and AP were
treated by KHT for 3 months. Data are shown as mean: SD. There were no significant
differences between before and after KHT treatment.

Plasma TNF-a Levels

Blood was obtained from 15 female patients with asthma. Higher levels
of plasma TNF-a than normal controls (87.0 4 10.7 pg/mL) were measured
in AP. Plasma levels of TNF-a after KHT were decreased (Fig. 5).
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Figure 4. Effect of KHT on plasma 1L-6 level. Normal and AP were treated by KHT for 3
months. Data are shown as mean £+ SD. * There were significant differences between before
and after KHT treatment by paired -test at P <0.05.
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Figure 5. Effect of KHT on plasma TNF-a level. Normal and AP were treated by KHT for 3
months. Data are shown as mean &+ SD. There were no significant differences between before
and after KHT treatment.

DISCUSSION

In this study, the effect of KHT on the pathogenesis of asthma in
THI1/TH2 cytokine level was investigated employing the ELISA method.
The ELISA procedure has been widely used for measuring the concentrations
of antibodies in human and animal sera due to its simplicity, ease of
automation, availability of stable reagents and objective interpretation. We
employed the sensitive sandwich ELISA used here specifically to detect
plasma cytokines.

We found that IL-2 and IL-6 levels were lower in patients with asthma,
whereas IFN-y, IL-4, and TNF-a levels were higher than in control group.
KHT has been shown to increase IFN-y and IL-2, IL-4 levels. In addition,
plasma TNF-a levels were decreased after KHT. IL-6 was significantly
increased by KHT.

IL-2 is secreted mainly by antigen or mitogen activated THI cells. The
biological activities of IL-2 are mediated by a receptor that is aimost
exclusively expressed on activated T cells but not on resting cells. The binding
of IL-2 to its receptor can result in a number of effects, including the
induction of proliferation of TH and TC cells and the stimulation of T cells
to produce other cytokines such as IFN-y and IL-4.""") IFN-y has important
immunoregulatory roles and enhances both antigen specific and non-specific
immune responses through actions on monocytes and macrophages.?*2!
The significantly decreased IFN-y release in the patients with severe asthma
confirms a recent study with a small group of patients with severe atopic
asthma.??) But after KHT, these cytokines were increased and clinical signs
of AP disappeared markedly. These results suggest that increased IL-2 and



272 JEONG ET AL.

IFN-y might have beneficial effect in the treatment of AP. The IFN-y also
has been shown to block the effect of IL-4 on B cell.?*?"! The IL-4 has been
assessed in a number of disorders associated with increased IgE production.
IL-4 levels were elevated in patients with asthma could be related to the high
IgE levels found in allergic diseases. However, plasma IgE level was not
changed significantly after KHT (data not shown). Thus further elucidation
on the roles of IL-4 and IgE should facilitate the development of a novel
therapy or preventing maneuver against the asthma.

TNF-a enhances the T-cell mediated response in synergism to antigenic
challenge through a direct effect on T cells. Recent studies have also
implicated TNF-a as an autocrine growth factor in chronic B-cell
malignancies and as relevant mediator in mixed lymphocyte reactions and
the early phase of graft-versus-host disease.[”®! Therefore, we can expect that
reduction of TNF-a by KHT might have beneficial effect in the treatment
of AP.

IL-6 is a multifunctional regulator of immune and inflammatory
processes that has a range of biologic activities, including important roles in
the development of plasma cells and stimulation of the production of acute
phase response protein by hepatocytes.*” Bjorck et al.3% reported that IL-6
antisense oligonucleotides inhibited IgE production in IL-4 and anti-CD40-
stimulated human B cells. Our results show that IL-6 levels of plasma was
recovered to the normal control levels by KHT. These results indicate that
IL-6 levels of plasma were regulated by KHT and might also play an
important role-in asthma.

In this report, we show that KHT regulates the imbalance of cytokine levels
in AP. Therefore we speculate that KHT may improve immunotherapy and
contribute to the development of successful and safe immunotherapy for AP.
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