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ABSTRACT

Objectives: Our objective was to assess the effect of Therapeutic Touch (TT) on the proliferation of normal
human cells in culture compared to sham and no treatment. Several proliferation techniques were used to con-
firm the results, and the effect of multiple 10-minute TT treatments was studied.

Design: Fibroblasts, tendon cells (tenocytes), and bone cells (osteoblasts) were treated with TT, sham, or un-
treated for 2 weeks, and then assessed for [*H]-thymidine incorporation into the DNA, and immunocytochem-
ical staining for proliferating cell nuclear antigen (PCNA). The number of PCNA-stained cells was also quan-
tified. For 1 and 2 weeks, varying numbers of 10-minute TT treatments were administered to each cell type to
determine whether there was a dose-dependent effect.

Results: TT administered twice a week for 2 weeks significantly stimulated proliferation of fibroblasts, teno-
cytes, and osteoblasts in culture (p = 0.04, 0.01, and 0.01, respectively) compared to untreated control. These
data were confirmed by PCNA immunocytochemistry. In the same experiments, sham healer treatment was not
significantly different from the untreated cultures in any group, and was significantly less than TT treatment in
fibroblast and tenocyte cultures. In 1-week studies involving the administration of multiple 10-minute TT treat-
ments, four and five applications significantly increased [*H]-thymidine incorporation in fibroblasts and teno-
cytes, respectively, but not in osteoblasts. With different doses of TT for 2 weeks, two 10-minute TT treat-
ments per week significantly stimulated proliferation in all cell types. Osteoblasts also responded to four
treatments per week with a significant increase in proliferation. Additional TT treatments (five per week for 2
weeks) were not effective in eliciting increased proliferation compared to control in any cell type.

Conclusions: A specific pattern of TT treatment produced a significant increase in proliferation of fibro-
blasts, osteoblasts, and tenocytes in culture. Therefore, TT may affect normal cells by stimulating cell prolif-
eration.

INTRODUCTION

Energy medicine is one of the domains in complemen-
tary and alternative medicine that is defined by the Na-
tional Center for Complementary and Alternative Medicine
in Washington, D.C. It encompasses biofield therapies in-
cluding Reiki, gigong, and Therapeutic Touch (TT), per-
formed by trained practitioners who focus themselves and
energy to facilitate healing. TT was chosen for our studies
because it is a highly disciplined method, and requires ex-

tensive training to become an advanced practitioner. Dr. Do-
lores Krieger and Dora Kunz pioneered this technique in the
1970s and developed modern-day TT.!2 The practice in-
volves centering, assessment, intervention, and reassess-
ment, and does not involve touching. It is not known what
the exact nature of the biofield is and how it is modulated.
However, a shift in energy emission by practitioners per-
forming TT was measured in a superconducting quantum
interference device magnetometer,> and biomagnetic fields
have been recorded at a frequency from 8 to 10 Hz from
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practitioners’ hands.* Some clinical studies have been per-
formed with varying results.>~'2 Due to the psychosomatic
effects of the practitioner’s interaction with a patient, which
can trigger neural circuits associated with safety, health, and
healing!? and other mind-body mechanisms that affect clin-
ical outcomes during energy medicine treatments, we chose
to perform TT on cell cultures. Few in vitro studies have
been performed with TT, however, Radin and Yount!#
demonstrated that repeated TT application increased the
number of colonies of human astrocytes.

Our expertise in bone cell biology prompted us to use cell
cultures to study osteoblast proliferation and bone forma-
tion in culture.'>-17 These osteoblasts cultures are derived
from the outgrowth of bone taken from patients undergoing
surgery in which bone is discarded. Bone fragments are
minced, placed in culture medium, and within 2 weeks os-
teoblast progenitors grow out from the bone chips, which
are then removed.!® The cells are grown to confluence and
used for experiments. This use of human osteoblasts for in
vitro studies is commonly used by numerous investiga-
tors, %20 and more than 95% of these cells express high lev-
els of alkaline phosphatase, a differentiation marker for the
osteoblast phenotype. These osteoblast progenitors prolifer-
ate and then differentiate into mature osteoblasts, express-
ing bone matrix proteins in a sequence comparable to those
expressed in vivo,?! with subsequent mineralization form-
ing immature bone.!82022.23 Qur studies were initially de-
signed to test the effect of TT on human osteoblasts.2* Upon
finding that TT stimulated osteoblast proliferation, tenocytes
from tendon and fibroblasts from skin were obtained for ad-
ditional studies. Previous work with human tenocytes from
our laboratory demonstrated that these tenocytes express the
proteins characteristic of tendon.?’

MATERIALS AND METHODS

Cell culture

Human bone fragments, discarded during orthopaedic
foot surgery, were obtained from healthy patients. The Uni-
versity of Connecticut Health Center Institutional Commit-
tee on Human Research approved the use of discarded tis-
sue for cell culture. The bone fragments were minced and
cultured in Dulbecco’s Modified Eagle Medium
(DMEM)/F12 Ham (Sigma, St. Louis, MO) with 15% fetal
bovine serum (FBS) and 100 U/mL penicillin G and 100

g/mL of streptomycin sulfate. Cells were allowed to grow
out of the bone chips for 2-3 weeks.

Fibroblast cultures were derived from neonatal foreskin
obtained during routine circumcisions. The tissues were di-
gested with 0.25% type I collagenase and the resultant der-
mal fibroblasts were maintained in humidified 5% CO2 /
95% air.2® Cultures were fed twice weekly with RPMI
medium with 8% FBS and antibiotics.

GRONOWICZ ET AL.

Fresh human hamstring tendon, discarded from orthope-
dic procedures, was cut into small pieces, digested with 2
mg/mL collagenase for 3.5 hours at 37°C, pelleted, resus-
pended, and plated in DMEM with 10% FBS and antibi-
otics.2728

Cells were fed weekly until confluent, harvested with
0.01% trypsin, and replated for experiments at 10,000
cells/cm? in six-well Falcon Primaria dishes (Falcon,
Franklin Lakes, NJ). During the experiments, all cells were
fed twice a week with the medium described above. Teno-
cytes, fibroblasts, and osteoblasts were isolated from dif-
ferent patients. The cells from one patient per cell type were
used for each experiment. Each experiment was repeated at
least three times. Therefore, the results from at least 3 pa-
tients are shown, and exhibited comparable results. Two
technicians grew the cells and performed the assays de-
scribed below.

Therapeutic touch

Three TT practitioners participated in this study. They
were Registered Nurses, who were trained in TT by pass-
ing at least two courses in TT, and had more than 5 years
each of TT practice on patients. TT requires that the prac-
titioner focus healing intent on the subject and consists of
(1) “centering,” in which the practitioner focuses and elim-
inates external distractions; (2) “assessment” of the subject
without touching the plate and remaining at least 4 inches
away; (3) “unruffling” by using sweeping motions; and (4)
“treatment” involving the directing of positive intentions
through the hands. TT is performed by holding the hands
4-10 inches away from the subject and was adapted for our
in vitro study. Treatments were 10 minutes in length and
were administered twice a week with at least 1 day in be-
tween treatments, or daily when the treatment exceeded 3
times. Prior to the start of the study, the length of time for
TT treatments was set by the practitioners, according to their
previous experiences with patients with extrapolation to cell
culture.

Control (untreated) and “treatment” tissue cultures
plates/dishes were clamped in one of two ringstands on a
bench top, and were approximately 15 inches in the air. Each
cell type was treated separately. Control and treated plates
were positioned at either end of an L-shaped laboratory at
set sites. Treatment was alternately performed on either end
of the room. After “treatment” or “no treatment,” the tissue
culture plates/dishes were returned to the same shelf in the
incubator. Positioning of the plates in the incubator was ran-
dom.

To consider the possibility that the effect of TT may orig-
inate from a physical or common mechanism shared by all
humans, selected experiments were performed with a sham
treatment. The sham healer was an individual with no knowl-
edge of TT who stood in front of identically prepared cell
culture plates and used similar hand movements at a simi-



THERAPEUTIC TOUCH AND CELL PROLIFERATION
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lar location in the laboratory. However, the sham treatment
individuals counted backwards from 1000 for 10 minutes to
prevent any thoughts or intentions. These sham treatments
were performed by 4 separate individuals in our laboratory
and consisted of graduate students and technicians involved
with other projects in the laboratory.

Cell proliferation

During the last 4 hours of culture, 5 uCi of [*H]-thymi-
dine was added to the cells. Then cells were extracted twice
for 5 minutes with 10% trichloroacetic acid and lysed in 0.5
N NaOH for 10 minutes. Liquid scintillation counting was
performed to measure radioactivity in the lysates (Packard
Instrument Co., Downers Grove, IL). Tritiated-thymidine in-
corporation was normalized to the DNA content. At least
three experiments with six replicates/experiment were per-
formed.

DNA content was measured by fluorimetric analysis at
the same time as the assay for [*H]-thymidine incorporation.
Cells were disrupted with 0.01% sodium dodecyl sulfate.
Cell lysates were transferred to a 96-well plate, and 10
pug/mL bisbenzimide H33258 (Sigma) was added. DNA
content was measured at 360-nm excitation and 460-nm
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FIG. 1. The effect of Therapeutic Touch (TT) and placebo treat-

ment on human fibroblasts (A), osteoblasts (B), and tenocytes (C).
Proliferation was evaluated by [*H]-thymidine incorporation nor-
malized to DNA content and measured as disintegrations per
minute (DPM) of [?H]-thymidine per microgram of DNA. (A) TT
significantly stimulated fibroblast proliferation compared to con-
trol (C, p = 0.04) and sham practitioner (P, p = 0.04). There was
no significant difference between control and sham (P, p = 0.2).
(B) TT significantly stimulated osteoblast proliferation compared
to control (*p = 0.01) but there was no significant difference be-
tween TT and sham (P, p = 0.1) and control and sham (p = 0.1).
(C) TT significantly stimulated tenocyte proliferation compared to
control (¥p = 0.01) and sham (p = 0.05). There was no significant
difference between control and sham practitioner (P, p = 0.2).
Means of three experiments for each cell type are shown with er-
ror bars signifying the standard error of the mean. Each experi-
ment had 6 replicate samples for a total of 18 samples for each cell

type.

emission by a microplate reader (Bio-TEK Instruments, Inc.,
Winooski, VT). DNA content was determined from the same
dishes in which [*H]-thymidine incorporation was per-
formed, so that both received the same TT treatment or no
treatment.

To confirm the effect of TT on proliferation determined
by thymidine incorporation, an immunocytochemical stain-
ing method was used. Cells in replicate wells were fixed in
70% ethanol overnight. Inmunocytochemistry for prolifer-
ating cell nuclear antigen (PCNA) was performed accord-
ing to Zymed’s PCNA Kit (Zymed, South San Francisco,
CA). Fields of cell were photographed without knowledge
of treatment group. Then, the number of darkly stained
PCNA-positive cells and total number of cells were counted
per field.

All assays were performed in a “blinded” manner with-
out knowledge of the groups by the 2 technicians. The dishes
were labeled by number, and a schedule of treatment or no
treatment was set up at the beginning of the experiment. Af-
ter treatment or no treatment, the dishes were returned to
the same incubator. When the experiment was completed,
all dishes were assayed at the same time with the number
of the dish and well recorded. Once the data were obtained,
the groups were identified as to their treatment group.






