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Background: Poorly educated people in some
parts of Iran use burned mantles as a wound
healing medicine. Materials and Methods: To
perform surface area measurement, twenty rats
were divided randomly into two groups of 10
animals each. The first group received topical
burned radioactive lantern mantle powder on the
first to third days after making excision wounds. The
second group received non-radioactive lantern
mantle powder. For histological study, 36 male rats
were randomly divided into two groups of 18
animals each. Full thickness excision wound
(314+31.4 mm2) was made on the dorsal neck in all
animals after inducing general anesthesia. For the
first three days, cases had received topical
application of the radioactive lantern mantle
powder. Finally, to measure the tensile strength, an
incision was made on the dorsal neck of the rats.
Results: Surface area measurement of the wounds
showed a progressive surface reduction in both
groups. Histological study showed a significant
statistically difference between cases and controls
with respect to fibrinoid necrosis and neutrophilic
exudate on days 3 and 14. Considering the
existence of granulated tissue, a significant
difference was observed between case and control
groups on days 3 and 7. Tensile strength study
showed no significant difference between the cases
and controls. Conclusion: Topical use of radioactive
mantle powder can accelerate the healing process
of the wound in rats. Iran. J. Radiat. Res., 2008; 6 (2):
97-102
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INTRODUCTION

It has been shown that irradiation of
skin causes slower healing of open wounds
@, However, in some parts of Iran, poorly
educated people use radioactive lantern

mantle powder as a therapeutic agent for
enhancing wound healing without being
aware of its possible dangers. As far as we
know, this is the first research which
evaluates the stimulatory effects of topical
application of radioactive lantern mantel
powder on the wound healing. Some
lantern mantles which are commonly used
for camping contain different levels of
thorium compounds @. Recently, in some
developed countries the use of thorium-free
mantles has become popular due to the
risks associated with the use of a radioac-
tive heavy metal ®. Thorium oxide is a
known human carcinogen.

"Hormesis" is a phenomenon in which a
harmful substance gives stimulating
effects to living organisms when the dose is
small. The concept which was initially
defined in the field of toxicology was
extended to ionizing radiation. It has been
shown that living organisms possess the
ability to respond to low-dose radiation in
very sophisticated ways. The adaptive
response is a good example of such
responses 4. The induction of the cytoge-
netic radioadaptive response in human
lymphocytes by low doses of ionizing
radiation was first reported by Olivieri et
al. ®. Many articles have demonstrated
radioadaptive response in plant cells ©),
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insects (P, Chinese hamster V79 cells ®,
cultured human lymphocytes ©13 including
In vitro studies on human lymphocytes of
the residents of high background radiation
areas 14160 embryonic and HeLa cells 17,
occupationally exposed persons (1819
cultured animal lymphocytes @0 and in
vivo studies on laboratory animals 2124,
There has also been reports indicating lack
of radioadaptive response in cultured
human lymphocytes @527, Further, long-
term follow up studies have indicated that
lack of radioadaptive response is not a
temporary effect and it does not depend on
transient physiological factors @829, Many
epidemiologic studies with high statistical
significance have shown that exposure to
low or intermediate levels of radiation may
lead to decreased mortality or decreased
incidence of cancer. It has been reported
that there was a decreased rate of cancer
in people living in the Eastern Urals after
radiation exposure from a thermal
explosion ®9. Due to lack of published
reports on the stimulatory effects of topical
application of radioactive lantern mantle
powder on wound healing, the present
research was conducted.

MATERIALS AND METHODS

Laboratory animals

Twenty Albino NMRI rats which were
kept in the animal laboratory center of
Rafsanjan University of Medical Sciences
(RUMS) were randomly divided into two
groups of 10 (experimental and control).
The mean weight of the animals was 200
grams (ranged 190-210 g). The rats were
kept under standard laboratory conditions
(12/12 h dark/light cycle, lights on at 7.00,
room temperature set on 21 + 1 °C, and
controlled humidity). All experiments on
rats were performed in strict compliance
with  national and the Rafsanjan
University of Medical Sciences' Codes for
care and use of laboratory animals. All the
animals were kept in identical standard

98 Iran.J. Radiat. Res., Vol. 6, No. 2, Autumn 2008

conditions. In order to prevent any bias,
each animal was given a code and decoding
was performed only after the experiments
were done.

Area measurement

To perform surface area measurement,
twenty rats were divided randomly into
two groups of 10 animals each. After
inducing general anesthesia, full thickness
excision wound was made on the dorsal
neck in all animals. The first group
received topical burned radioactive lantern
mantle (Butterfly, China) powder at the
first to third days after making excision
wounds. The activity of each mantle was
about 0.8 kBq. The second group received
non-radioactive lantern mantle powder at
the same days. Accurate blind surface
measurement of the wounds by transpar-
ency tracing was used for assessment of
the wounds healing at 1st, 3rd, 7th) 10th and
15th days after making the wounds. The
following equation was used to determine
the percentage of wound area:

Wound area
Wound  area (%) = DX« 100

Wound area

Day 0

In this equation, dayx is the day of wound
area measurement (days 3, 5, 7, 10, 15
after wounding) and dayo is the day
wounding had done. On the other hand, the
percentage of healing was measured as:
Wound area percentage - 100 = Healing

Relevant statistical tests (Student’s ¢-test,
and ANOVA) were performed using SPSS
software (version 15) at p<0.05 as the
significant level.

Histological study

For histological study, 36 male rats were
randomly divided into two groups of 18 ani-
mals each. Full thickness excision wound
(314+31.4 mm? was made on the dorsal
neck in all animals after inducing general
anesthesia. For the first 3 days, the cases
were receiving topical application of the
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radioactive lantern mantle powder, while
the controls received non-radioactive
lantern mantle powder. Six rats were
randomly selected in each group for wound
sampling, three, seven and fourteen days
after wounding. The four criteria used for
histological investigation were 1) fibrinoid
necrosis and neutrophilic exudate, 2)
granulation tissue, 3) superficial epitheli-
zation and 4) collagen fiber synthesis. The
minimum and maximum scores for each
criterion were 1 (or minus) and 5 (or 4+)
respectively. Data analysis was performed
using Mann-Whitney statistical test at
p<0.05 as the significant level.

Tensile strength

Thirty six rats were randomly divided into
two groups of case and control (each group
consisted of 18 animals). For the first 3
days, the cases were receiving topical
application of the radioactive lantern
mantle powder while controls received non-
radioactive lantern mantle powder. To
measure the tensile strength, a full thick-
ness incision (20 mm length) was made on
the dorsal part of the rats. The samples
were obtained at 14th, 21st and 30th days
after making incisions. Tensile strength
was measured by using a Tensiometer.
Student’s ¢-test and ANOVA were used for
data analysis at p<0.05 as the significant
level.

RESULTS

Area measurement

Surface area measurement of the
wounds showed a progressive surface
reduction in both groups. However, for
thorium treated group, the rate of recovery
was significantly enhanced in comparison
with that of the control group. Although
the wound area in the thorium group was
not significantly different from that of the
control group at the 3rd and 5th days after
wounding, a statistically significant differ-
ence was observed between the thorium
and the control groups on the day7, day10
and day 15. The mean wound surface in
thorium and control groups were
150+15.87 and 186+12.68 mm?2 on day7
(P<0.001), 93+15.97 and 134+14.19 mm?2 on
day 10 (P<0.001), 1+0.41 and 9+2.04 mm?
on dayl5 after wounding, respectively
(P<0.01), (tables 1 and 2).

Histological findings

The histological study showed a
significant statistical difference between
case and control groups with respect to
fibrinoid necrosis and neutrophilic exudate
on the days 3 and 14. Considering the exis-
tence of granulated tissue, a significant
difference was observed between case and
control groups on days 3 and 7. No
difference was observed in superficial

Table 1. Wound area changes in control and test groups at different times.

Time of Wound Area in Controls * | Wound Area P-Value
Investigation [Vehicle Group] in Cases*

(after wounding) (mm?) (mm?)

Day 0 (wounding) 314 +31.40 314 +31.40 NA
3 Days 258 = 20.65 255+ 17.20 NS
5 Days 224 +11.38 218 £8.95 NS
7 Days 186 + 12.68 150 + 15.87 P <0.001
10 Days 134 +14.19 93 +15.97 P <0.001
15 Days 9+5.76 1+1.29 P<0.01

*Mean + SD  NA: Not applicable NS: Non Significant
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Table 2. Healing percentages in control and test groups at different times.

Time of Investigation Healing Percentage | Healing Percentage
(after wounding) in Controls in Cases
[Vehicle Group] [Radioactive Group]
Day 0 (wounding) 0 0
3 Days 17.8 18.8
5 Days 28.6 30.5
7 Days 40.6 52.2
10 Days 57.3 70.4
15 Days 97.3 99.5

epithelization and collagen fiber synthesis
at all days. (figures 1 and 2).

Tensile strength

Tensile strength study showed no sta-
tistically significant difference between the
case and control groups on days 14 and 21;
however, a significant difference was ob-
served on day 30 (P<0.001), (table 3 and 4).

p=0.03
= NS
5
3
4 4 p=0.05
4
E 3 OCases
=
L
B B Controls
] -
D 3
Day 3 Day 7 Day 14

Figure 1. Median score of fibrinoid necrosis and neutrophilic
exudate at days 3, 7 and 14 in control and case groups.

1

DISCUSSION

The results of the current study clearly
indicate that topical use of radioactive
mantle powder could accelerate the healing
process of the wound in rats. As table 1
indicates, surface area measurement of the
wounds on day 7, day 10 and day 15
showed a statistically significant difference

Table 3. Tensile strength in case and control groups at days

14, 21 and 30.
Day | Group | No Tensile P-value
strength (N/ (t-test)
mm?2)
(Mean £SD)
14 Case 6 2.62+2.29 Non
Signifi-
Control 6 4.26+2.82 cant
21 Case 6 2.23+1.07 Non
Signifi-
Control 6 2.07+0.62 cant
30 Case 4 4.39+£2.58 P<0.001
Control 6 11.52+1.99
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Figure 2. Median score of granulated tissue at days 3, 7 and
14 in control and case groups.
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Table 4. Comparison of the means of tensile strengths at
days 14, 21 and 30 in case and control groups .

Tensile strength (N/mm2)
(Mean £SD)

Case Control
Day 14 2.62+2.29 4.26+2.82

(n=6) (n=6)
Day 21 2.23+1.07 2.07+0.62

(n=6) (n=6)
Day 30 4.39+2.58 11.52+1.99

(n=4) (n=6)
P-value Non Significant P<0.001

(ANOVA)
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between the case and control groups
(P<0.01, P<0.001 and P<0.01, respectively).
Based on these data, it could be concluded
that as the radioactive thorium is absorbed
through the surface area of the wound and
when a threshold of radiation is acquired,
the process of wound healing will be
accelerated. These results are consistent
with the results of numerous studies
including the recent studies of Mortazavi
(and his colleagues) et al. 3139 who showed
the appearance of adaptive response in the
people living in high background radiation
areas above a threshold of dose.

Identification of the bio-positive effects
of low doses of ionizing radiation may
change the public perception of the
occupational, medical and even
environmental dangers of radiation @49,
Considering the possible mechanisms of
the effects of radioactive powder on the
wound healing, the important role of low
dose ionizing radiations in the stimulation
of the body's defense mechanisms would be
proved. Body's defense system, especially
granulocytes and macrophages, has a
considerable role in the healing of the
acute wounds. On the other hand, the
factors which could cause the weakness of
the defense system could also show their
final effect as a disturbance in the wound
healing. In some cases this disturbance is
so strong that it causes the prolonging of
the healing and takes it into the persistent
phase ©%, The reaction of the defense
system to the ionizing radiation depends
on some determining factors such as
radiation dose and the dose rate 3637, The
stimulating effect of ionizing radiation on
the defense system has become an
Important measurement in the evaluation
and identification of the bio positive effects
of low dose radiation ®® as well. It seems
that low levels of radioactive materials, by
inducing a kind of stimulation on the
defense system, could accelerate the
healing process.

This study indicated that people who
have used lantern mantle powder, without

Stimulatory effects of lantern mantel on wound healing

being aware of its possible dangers, have
known the healing power of this radioac-
tive material and have used it through out
the years. Needless to say, the results of
this study should not be considered as an
approval for using lantern mantle powders
as a wound healing agent. In medicine all
decisions for the use of any chemical or
physical therapeutic method should always
be based on the evaluation of the possible
risks and benefits. Considering the known
risk of alpha emitting radioactive materi-
als (internal radiation), this study was not
concerned with evaluation of the dangers
of such an internal irradiation. In this
light, further studies are needed to clarify
whether low level radioactivity can be used
as a therapeutic agent for enhancing the
process of wound healing.

REFERENCES

1. Bernstein EF, Harisiadis L, Salomon GD, Harrington F,
Mitchell JB, Uitto J, Glatstein E, Russo A (1994) Heal-
ing impairment of open wounds by skin irradiation. J
Dermatol Surg Oncol, 20: 757-60.

2. Mohammadi H and Mehdizadeh S (1983) Re-
identification of 232Th content and relative radioactiv-
ity measurements in a number of imported gas man-
tles. Health Physics, 44: 649-653.

3. Poljanc K, Steinhauser G, Sterba JH, Buchtela K,
Bichler M (2007) Beyond low-level activity: on a "non-
radioactive" gas mantle. Sci Total Environ, 374: 36-
42,

4. Sakai K (2006) Biological responses to low dose ra-
diation hormesis and adaptive responses. Journal of
the Pharmaceutical Society of Japan, 126: 827-831.

5. Olivieri G, Bodycote J, Wolff S (1984) Adaptive re-
sponse of human lymphocytes to low concentrations
of radioactive thymidine, Science, 223: 594-597.

6. Cortes F, Dominguez |, Mateos S, Pinero J, Mateos JC
(1990) Evidence for an adaptive response to radia-
tion damage in plant cells conditioned with X-rays or
incorporated tritium. Int J Radiat Biol, 57: 537-41.

7. Fritz-Niggli H and Schaeppi-Buechi C (1991) Adaptive
response to dominant lethality of mature (class A)
and immature (class B) oocytes of D. melanogaster to
low doses of ionizing radiation: effects in repair-
proficient and repair-deficient strains (mei 41D5 and
mus 302D1). Int J Radiat Biol, 59:175-184.

8. lkushima T (1987) Chromosomal responses to ioniz-
ing radiation reminiscent of an adaptive response in
cultured Chinese hamster cells. Mutation Research,
180: 215-221.

9. Wiencke JK, Afzal V, Olivieri G, Wolff S (1986)
Evidence that the [3H] thymidine induced adaptive
response of human lymphocytes to subsequent doses

Iran. J. Radiat. Res., Vol. 6, No. 2, Autumn 2008 101


https://mail.ijrr.com/article-1-410-en.html

[ Downloaded from mail.ijrr.com on 2025-10-17 ]

SMJ Mortazavi , MR Rahmani, A Rahnama et al.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

102

of X-rays involves the induction of chromosomal
repair mechanism. Mutagenesis, 1: 375-380.
Shadley JD and Wolff S (1987) Very low doses of X-
rays can cause human lymphocytes to become less
susceptible to ionizing radiation. Mutagenesis, 2: 95-
96.

Shadley JD and Wiencke JK (1989) Induction of the
adaptive response by X-rays is dependent on
radiation intensity. Int J Radiat Biol, 56: 107-118.
Sankaranarayanan K, Von Duyn A, Loos M, Natarjan
AT (1989) Adaptive response of human lymphocytes
to low level radiation from radioisotopes or X-rays.
Mutat Res, 211: 7-12.

Krishnaja AP and Sharma NK (2008) Variability in
cytogenetic adaptive response of cultured human
lymphocytes to mitomycin C, bleomycin, quinacrine
dihydrochloride, Co60 gamma-rays and hyperthermia.
Mutagenesis, 23: 77-86.

Mortazavi SMJ, Ghiassi Nejad M, Beitollahi M (2001)
Very high background radiation aeas (VHBRAs) of
Ramsar: Do We Need any Regulations to Protect the
Inhabitants? Proceedings of the 34th midyear meet-
ing, Radiation Safety and ALARA Considerations for
the 21st Century, California, USA, 177-182.
Ghiassi-nejad M, Mortazavi SMJ, Cameron JR,
Niroomand-rad A, Karam PA (2002) Very High Back-
ground Radiation Areas of Ramsar, Iran: Preliminary
Biological Studies. Health Physics, 82: 87-93.
Mortazavi SMJ, Ghiassi-nejad M, Niroomand-rad A,
Karam PA, Cameron, JR (2002) How should govern-
ments address high levels of natural radiation and
radon? Lessons from the Chernobyl nuclear accident,
Risk: Health, Safety and Environment, 13: 31-45.

Ishii K and Watanabe M (1996) Participation of
gap-junctional cell communication on the adaptive
response in human cells induced by low dose of X-
rays. Int J Radiat Biol, 69: 291-9.

Barquinero JF, Barrios L, Caballin MR, Miro R, Ribas
M, Subias A , Egozcue J (1995) Occupational expo-
sure to radiation induces an adaptive response in
human lymphocytes. Int J Radiat Biol, 67: 187-91.
Gourabi H and Mozdarani H (1998) A cytokinesis-
blocked micronucleus study of the radioadaptive
response of lymphocytes of individuals occupationally
exposed to chronic doses of radiation. Mutagenesis,
13:475-80.

Flores MJ, Pinero J, Ortiz T, Pastor N, Mateos JC,
Cortes F (1996) Both bovine and rabbit lymphocytes
conditioned with hydrogen peroxide show an
adaptive response to radiation damage. Mutat Res,
372: 9-15.

Wojcik A and Tuschl H (1990) Indications of an
adaptive response in C57BL mice pre-exposed in vivo
to low doses of ionizing radiation. Mutat Res, 243: 67
-73.

Cai L and.Liu SZ (1990) Induction of cytogenetic
adaptive response of somatic and germ cells in vivo
and in vitro by low dose X-irradiation. Int J Radiat Biol,
58:187-194.

Farooqi Z and Kesavan PC (1993) Low-dose radiation-
induced adaptive response in bone marrow cells of

Iran. J. Radiat. Res., Vol. 6, No. 2, Autumn 2008

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

mice. Mutat Res, 302: 83-9.

Liu SZ, Cai L, Sun SQ (1992) Induction of a
cytogenetic adaptive response by exposure of rabbits
to very low dose-rate gamma-radiation. Int J Radiat
Biol, 62: 187-90.

Bosi A, and Olivieri G (1989) Variability of the
adaptive response to ionizing radiation in humans.
Mutat Res, 211: 13-17.

Olivieri G and Bosi A (1990) Possible causes of
variability of the adaptive response in human
lymphocytes. Mutat Res, 358: 193-8.

Hain J, Jaussi R, Burkart W (1992) Lack of adaptive
response to low doses of ionizing radiation in human
lymphocytes from five different donors. Mutat Res,
283: 137-44.

Mortazavi SMJ, Ikuhima T, Mozdarani, H, Sharafi AA ,
Ishi Y (2000) Is low-level pre-irradiation of human
lymphocytes an absolutely beneficial phenomenon. A
report on the extra-ordinary synergism. Kowsar Medi-
cal Journal, 5: 235-240.

Ikushima T, Mortazavi SMJ (2000) Radioadaptive
response: its variability in cultured human lympho-
cytes, In: Biological effects of low dose radiation.
Yamada T, Mothersil C, Michael BD, and Potten CS,
eds. Elsevier, Amsterdam, 1st edition, pp. 81-86.
Jawarowski Z (1995) Beneficial radiation. Nukleonika
40: 3-12.

Mortazavi SMJ (2004) Adaptive responses after
exposure to cosmic and natural terrestrial radiation.
Indian Journal of Radiation Research, 1: 104-112.
Mortazavi SMJ, Monfared A, Ghiassi-Nejad M,
Mozdarani H (2005a) Radioadaptive responses in-
duced in human lymphocytes of the inhabitants of
high level natural radiation areas in Ramsar, Iran.
Asian Journal of Experimental Science. 19: 19-31.
Mortazavi SMJ, Shabestani-Monfared A, Ghiassi-
Nejad M , Mozdarani H (2005b) Radioadaptive
responses induced in lymphocytes of the inhabitants
in Ramsar, Iran. in: High levels of natural radiation
and radon areas: Radiation dose and health effects, T
Sugahara, M Morishima, M Sohrabi, Y Sasaki, | Ha-
yata, S Akiba Eds, Elsevier, Amsterdam, pp. 201-203.
Zdrojewicz Z and Strzelczyk JJ (2006) Radon
treatment controversy. Dose Response, 4: 106-18.
Davidson JM (2001) Experimental animal wound
models. Wounds, 13: 9-23.

Liu SZ and Bai O (2000) On mechanistic studies of
immune responses following low dose ionizing radia-
tion. In: International Meeting on Biological Effects of
Low Dose Radiation, Cork, Ireland, 25-26 July 1999
(Edited by Yamada T, Mothersill C, Michael BD and
Potten SC). Amsterdam, Elsevier Science, 129-135.
Liu Sz, Bai O, Chen D, Ye F (2000) Genes and protein
molecules involved in the cellular activation induced
by low dose radiation. Radia Res Radiat Proc, 18:
175-186.

Liu SZ and Xie F (2000) Involvement of the Ca2+ -
protein kinase C and adenylate cyclase signal path-
ways in the activation of thymocytes in response to
whole-body irradiation with low dose X-rays. Chin Med
Sci J, 15: 1-7.


https://mail.ijrr.com/article-1-410-en.html
http://www.tcpdf.org

