8 Original Investigation / Ozgiin Arastirma

Dioxin is an Insidious Toxin: The Role of Liposuction for the Blood Dioxin Levels

Sinsi Toksin Dioksin: Liposaksin Ameliyatinin Kan Dioksin Seviyelerindeki Roli
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ABSTRACT

Background: Dioxins are chemicals which remain intact in the environment for
long periods, accumulate in fat tissues of living organisms and are toxic to
humans. The aim of this study is determining the concentration of dioxin which
passes from the adipose tissues to the bloodstream by means of liposuction, and
comparing the results with the existing dioxin level in the blood in order to take
certain precautions according to the obtained results.

Methods: From May 2012 to April 2013, blood values of 9 female patients, who
underwent liposuction, were examined. Their blood samples were collected on
three stages, once before the surgery, once on the day after the surgery and
finally 3 weeks after the surgery. It was a tumescent liposuction performed on
abdominal area. Dioxin levels were also measured from the adipose tissue
obtained through liposuction. The dioxin toxic levels were measured by gas
chromatography / tandem mass spectrometry.

Results: The results have demonstrated that serum concentration of dioxin
significantly decreased after liposuction. (Preoperative 0.23, postoperative 1
0,17, postoperative 30 0.15) (p=0.007). Liposuction leads to a redistribution of
dioxins and to a moderate decrease of their blood concentration. Epinephrine, a
potent vasoconstrictor added to infiltrate solution, may inhibit dioxin uptake into
the system circulation.

Conclusions: The results of this study have demonstrated that liposuction has a
reducing function in blood dioxin levels. We believe that liposuction leads to a
redistribution of dioxin and to a moderate decrease in the blood concentration
which is possible to help to reduce toxic effects. This study is very important since
it is the first report on dioxin contamination in human blood in Turkish society as
well.
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OZET

Amag: Kalici organik kirleticilerin en toksik 6zellige sahip Uyelerinden biri olan
dioksinler; dogada ¢ok zor pargalanma ve yag dokularinda depolanma 6zelligine
sahiptir. Bu ¢alismanin amaci liposuction ameliyati ile birlikte pargalanan yag
dokularindan kana gegen dioksin toksininin dizeyini belirlemek ve bu sonucu yag
dokusunda var olan dioksin diizeyi ile karsilastirmaktir. Amaglardan bir digeri ise
liposuction ameliyatinin dioksin toksininin viicuttan atilmasi igin bir ydntem olup
olamayacagi konusunun aydinlatilmasidir.

Yéntemler: Calismada 2012-2013 yillari arasinda viicut kitle indeksi 30 kg /m 2
den fazla olan 9 hastaya liposuction ameliyati gerceklestirilmistir. Ameliyat
oncesi, ameliyat sonrasi 1. giin ve ameliyat sonrasi 3. haftada kan ve ameliyat
esnasinda yag dokusu ornekleri alinmis ve bu orneklerden dioksin analizi
gerceklestirilmistir. Dioksin dizeyi él¢limlerinde gaz kromotografisi / kitle-kiitle
spektroskopisi (GC/MS-MS) sistemleri metodu kullaniimistir.

Bulgular: Analiz sonuglari kan dioksin dizeyinin liposuction ameliyati ile birlikte
azaldigini gostermistir. Bu azalma 1. giinden itibaren baslamakta ve ilerleyen
haftalarda da devam etmektedir. (p=0.007). Calismamizda dioksin toksininin
ameliyat sonrasi 1.glinde alinan kan 6rneklerinde ameliyat 6ncesine gore daha
diisiik ¢ctkmasi bu sirregte dioksinin dokulara yeniden dagilimi ile agiklanabilir.
Yine ameliyat esnasinda kullanilan adrenaline bagh vazokonstriktor etki ve
pargalanan yag hicrelerinin  hemen aspirasyonun da etkili oldugu
distintlmektedir

Sonug: Calisamanin sonucunda liposuction ameliyatinin kan dioksin seviyelerinin
diismesinde etkili bir yontem oldugu gosterilmistir. Dioksine bagli muhtemel
toksik etkilerinde bu yontem sayesinde azalacagina inaniyoruz. Ayrica bu ¢alisma
Tirk toplumunda ilk kez dioksin serum diizeyinin belirlenmesi agisindan da
6neme sahiptir.
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INTRODUCTION Most typical evidence of dioxin intoxication is occurring chloracnes but only

The dioxins are highly toxic environmental pollutants that are formed by
some chemical processes and high temperature. The chemical structure of
dioxin consists of two benzene rings which are connected by a third middle ring
that consists of two oxygen atoms in the parapositions, and also have four to
eight chlorine atoms attached. Very low levels of dioxin (parts-per-trillion, ppt,
pg/g) occur widespread in the environment. There are 75 total dioxin
compounds or congeners. 2,3,7,8- Tetrachlorodibenzo-para-dioxin (2,3,7,8-
TCDD) has been intensively studied and known to be the most toxic compound
among these compounds (1, 3). Because toxicity is mediated through the aryl
hydrocarbon receptor, a toxic equivalence factor (TEF) is used, assuming that
the effects are additive and act via a common mechanism to cause toxicity.

Dioxins are very persistent in the environment as well as bioaccumulative and
undergo biomagnification up to the food chain. In humans the half-life has been
estimated to be 7-11 years (4). The metabolism of these compounds appear to
be very slow; metabolites are excreted into the bile in the faeces (5). Dioxins are
lipid soluble, lactation can reduce the level in the nursing woman.
Unfortunately, this leads to increased exposure of the nursing infant (6).

Dioxins are involved reproductive disorders, immune function alterations,
thyroid function impairments, chloracne, neurodevelopmental and
neurobehavioral alterations as well as cancer with increasing cumulative
exposure (7, 8). Therefore, dioxin exposure is frequently seen as a public health
or epidemiological issue rather than a clinical issue. And the body burden can
be correlated with adverse healthy effects (9).

Chloracne is the pathognomonic lesion when dioxin poisoning ceases.
Chloracne is helpful, but very rare since its presence means that there has been
an exposure to dioxin, but its absence does not show reverse (10).

Table 1 :Physical characteristics of patients

a small number of dioxin intoxication means that chlroacne would appear. All
dioxins exert their physiological effects via high-affinity binding to the
intracellular ligand-activated transcription factor AhR (aryl hydrocarbon
receptor) (11). Binding of AhR leads to changes in gene expression, cell
replication, and apoptosis (1, 12).

In 2009, the International Agency for Research on Cancer (IARC) confirmed
the classification of TCDD as a group 1 carcinogen, citing sufficient
epidemiological evidence for all cancers combined (13, 14).

Body burdens of dioxins can be correlated with adverse healthy effects (10).
The aim of our study is to determine the concentration of dioxin that passes
from the adipose tissues to the blood stream by means of liposuction, and to
compare the results with the existing dioxin in the blood so that certain
precautions can be taken according to the obtained results.

MATERIALS and METHODS

Nine female patients, who underwent liposuction having a BMI exceeded 30
kg/m?, were included in the study. The amount of liposuctioned material is at
least 3000 mL. Blood samples were collected before the surgery, on the day
after and 3 weeks after surgery (Post | and Post Il, respectively) in two 8-ml
Vacutainer™ tubes containing EDTA. All samples were centrifuged at 3000 rpm
for 3 minutes within 1 hour after collection and plasma was removed and frozen
at -33°C in glass containers until shipped on dry ice to AG Pur, in Izmir for
analysis. Periumbilical surgical biopsies of subcutaneous adipose tissue were
obtained by dry liposuction before infiltration. Table 1 presents the physical
characteristics of the participants. All participants were informed about the
study and issued their written approvals to participate in the study, which was
approved by Gazi University Hospital Centre Medical Ethics Committee with a
number of G.U ET-37/08.02.2012.

Age Weight Height BMI Amount of Occupation Smoking Breastfed
Suctioned history children
volume

1 56 85 168 30.1 3000 Nurse Yes Yes
2 45 82 164 30.5 3000 Biologist No No
3 28 88 170 304 3000 Secretary Yes Yes
4 34 91 172 30.8 3100 Architect Yes Yes
5 40 80 161 30.9 3200 Housewife Yes Yes
6 31 84 158 33.6 3500 Textile worker No No
7 36 96 167 344 3500 Babysitter Yes Yes
8 41 100 170 34.6 3500 Housewife No Yes
9 44 120 176 38.7 3600 Teacher No No
Surgery was used for statistical analyses of the data. Values were expressed as medians

All patients underwent laboratory analysis before the surgery, including the
hemoglobin, hematocrit, glucose, urea and creatinine levels. All patients were
administered inhaled general anesthesia and monitored with an urinary
catheter, according to Rohrich’s recommendations (15), during liposuction.
After dry liposuction to collect 5-6 cc adipose tissue sample, a wetting solution
was infiltrated subcutaneously. Wetting solution consisted of 10 ml of a 2%
lidocaine solution ,and 1 mg (1:1000) epinephrine, which was added to 1000 ml
lactated Ringer’s solution. One surgeon carried out the liposuction with an
aspirating machine, model Byron® PT-PLT Ill 03055101, and Mercedes Trimed®
cannulas which were 3 mm in diameter.

Laboratory tests

Dioxins analyses were conducted using gas chromatography / tandem mass
spectrometry (Agilent 7000 Triple Quadropole GC/MS System). Values are
reported on a lipid-weight basis in parts per trillion (ppt).

Statistical analysis
The SPSS (V.11.0) software package for Windows (SPSS; Chicago, lllinois, USA)

and as SDs. Multiple regression analysis was used to assess the connection
between age, BMI, smoking history, breast feeding history blood and fat tissue
dioxin concentration. Wilcoxon signed-rank test was applied for the comparison
pre op-post op intragroup. The significant value was established as p < 0.05.

RESULTS

The study was performed from May 2012 to April 2013. The average age of
the patients was 45.5, the average body mass index was 32.6 kg/m?, the average
height was 164 c¢cm and the average weight was 85 kg. The amount of
liposuctioned material was between 3000 and 3600 mL, with an average
quantity of 3311 mL.

The body burden of dioxins can be assessed by measuring dioxin levels in
blood lipid.(16) As summarized in Table 2 and Table 3, regarding the serum
levels analyzed, the serum concentration of dioxin (ppt) decreased after
liposuction. (Mean Preop 0.231, Postop | 0.178 Postop I10.156; p <0.05)
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Table 2. Dioxin serum concentrations in adipose tissue, pre-op, post op | and post op Il

Patients no Adipose tissue Pre-op Post-op. 1 day Post-op.3months

serum serum serum
1 0.35 0.13 0.11 0.10
2 0.52 0.12 0.10 0.09
3 0.45 0.26 0.24 0.20
4 0.54 0.31 0.28 0.26
5 0.54 0.17 0.12 0.11
6 0.59 0.25 0.19 0.15
7 0.46 0.27 0.19 0.15
8 0.47 0.25 0.16 0.13
9 0.56 0.32 0.22 0.22

Mean 0.497 0.231 0.178 0.156

Statistically significant correlations were observed between age and adipose tissue dioxin levels. (correlation coefficient p=0,866, p < 0.05). Several researchers
investigated the factors associated with the blood levels of dioxins. Generally, blood concentrations of dioxin increase with age. (Table 4. Associations of adipose tissue
within dioxin levels for BMI, breastfeeding, smoking and age). Statistically significant correlations were observed between breastfed status and adipose tissue dioxin levels.

(correlation coefficient p=-0,756, p < 0.05)

Table 3. Statistical analysis of mean levels of dioxin.

Pre.op
0.231

Post-op |
0.178

Post-op Il
0.156

Adipose tissue
0.497

Table 4. Associations of adipose tissue within dioxin levels for BMI,
Breastfeeding, Smoking and Age.

Adipose tissue dioxin

BMI p=0.17

Breastfed p=0.01

Smoking p=0.17

Age p=0.003
DISCUSSION

Various attempts to reduce elevated human dioxin body burden have been
made with little to no clinical success. Those include dietary intake of mineral
oil, activated charcoal, rice bran, and the fat substitute Olestra” (5, 17). Thus,
liposuction might be an effective treatment for dioxin intoxication. Furthermore
liposuction may provide a therapeutic approach to reduce the body burden of
dioxins.

We could explain how to decrease dioxin after liposuction as follows; First,
epinephrine, a potent vasoconstrictor added to infiltrate solution, may diminish
dioxin uptake into the systemic circulation (18). Blood samples were taken at
Gazi University Faculty of Medicine and kept in -33C at serology laboratory of
university’s microbiology department. We know maximum epinephrine levels
were observed 5 to 6 hours after induction which this duration is enough to
finish the operation (19). Additionally, we can aspirate fragment adipose tissue
with dioxin in it and dioxin removed in the liposuction aspirate.

Finally, dioxins are removed rapidly from the blood and distributed to liver,
adipose tissue and other tissues within the first hour(s) after exposure.
Abraham et al. examined the concentration of TCDD in liver and adipose tissue
of female Wistar rats over a 91-day period after a single subcutaneous exposure
at a dose of 300 ng/kg. The maximum concentration of TCDD in the liver and
adipose tissue was reached 3 and 7 days after exposure, respectively (20).

Dioxin levels in human serum are age-dependent (21). We observed a
statistically significant, age increased dioxin levels. Since the half-lives are very
long (for e.g. TCDD 7-8 years), the body burden will increase almost the entire
lifetime. Therefore the concentration may increase 5-to 10-fold from age 20 to
age 60 (1).

There was a small tendency for BMI to show greater concentrations, we
observed a very weak connection between BMI and the dioxin levels because it
has been demonstrated that age has an effect on blood concentration of dioxin.
Under these circumstances, the dioxin body burden will increase and be
reflected in a higher serum dioxin concentration. Serum dioxins are in a passive
pharmacodynamics equilibrium with the adipose reservoir of the individual
(22).

These results suggest that age is the important factor predicting the initial total
plasma dioxin concentration, not BMI. This observation confirms results
presented in several studies (16, 21, 23, 24).

Dioxins are lipid soluble, lactation can reduce the level in the nursing women
[10].Similarly to our report, significant positive associations of dioxin levels with
breast-feeding. No correlation was observed between smoking habits and
dioxin levels.

Being the main source of energy and free fatty acids, subcutaneous fat has
different metabolic implications than visceral adipose tissue. Studies in human
suggest that large-volume liposuction could increase the proportion of visceral
adipose tissue (25). Dioxin content in different adipose tissue territories was
similar although visceral and subcutaneous fat territories display different
metabolic properties (26). Post liposuction decreased serum levels of dioxins, is
probably because adipose tissue compensatory increases in the size of
remaining depots. Matarasso et al studied the impact of liposuction on body fat
in 63 patients. Large volume liposuction removed relatively little body fat,
leading to significant increases in the proportion of visceral adipose tissue (27).
Removal of 10 to 12 percent of subcutaneous adipose tissue resulted in an
increased proportion of visceral adipose tissue in both women and men 12 and
14 percent, respectively. Trials on animals and patient reports imply
compensatory increases in the size of remaining depots and metabolic changes
after removing amounts of fat varying between 10 and 25 percent. After
liposuction, the adipose tissue increases its protective role and depots much
more dioxins, dioxins level decreased (24-28).

In recent years, there has been an increasing interest in autologous fat
grafting for aesthetic and reconstructive purposes (29). There is no visible
evidence that autologous fat grafting affects the efficacy of cancer (30, 31). The
biological mechanism of tissue regeneration is not completely figured out,
further in vitro, in vivo, and clinical trials are needed to develop a more
extensive understanding of the benefits and potential risks of lipoaspirate
transplant in oncologic patients (32, 33). We need further studies to be aware
of the potential oncological risk of dioxin while fat grafting.

Currently, the level of dioxin in general American and European population is
approximately< 1-2 ppt, which is age related. These levels have been declining
in the past three decades (34). The results suggest that human background
contamination by dioxin in non-industrialized countries is lower than that
generally found in industrialized countries (35). This is nearly a certain outcome
of stricter regulations of industrial processes throughout the developed world
(10). A study of polychlorinated dibenzo-p-dioxins (PCDDs), polychlorinated
dibenzofurans (PCDFs) and polychlorinated biphenyls (dI-PCBs) was conducted
in breast milk from primiparous mothers living in 12 locations in the industrial
area of southern Rio de Janeiro, Brazil between August 2012 and July 2013 by a
questionnaire about nutrition and living conditions. Breast milk was collected
between four and six weeks after delivery from mothers. The toxic equivalency
(TEQ) of PCDD/Fs, and dI-PCBs were 10.6, 4.77, 6.96 TEQ pg/g, respectively. The
understanding and identifying of pollution sources may be helpful to apply
better countermeasures against breast milk dioxin contamination. The
background contamination by PCDD/Fs, and dI-PCBs in mothers living in
industrial area in Rio de Janeiro is lower than that generally found in
industrialized countries.
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The study describes a potential application for liposuction. The number of
patients in this study was few, and all patients were female who live in major
cities. We have no data to suggest that the lower blood levels that we found on
day 1 and 21 do not increase due to other factors. We have no data for post op
tissue dioxin levels. Because of absence of permissions to undergo any
operations. Future studies are warranted in which male and female patients are
included. We believe that liposuction leads to a redistribution of dioxins and to
amoderate decrease in the blood concentration that might help to reduce toxic
effects.

CONCLUSIONS

The results of this study have demonstrated that liposuction has a reducing
function on blood dioxin levels. We believe that liposuction leads to a
redistribution of dioxins and to a moderate decrease in the blood concentration
which might help to reduce toxic effects. This study is very important since it is
the first report on dioxin contamination in human blood of the Turkish
population as well.

In 2004, dioxin toxicity became a world agenda topic once again on the
occasion of the Ukrainian president Victor Yushchenko being poisoned with it.
He was offered a liposuction operation which he refused due to lack of scientific
studies and its effects being unknown, by then. Our study is designed to fill up
this gap. The results of this study have demonstrated that liposuction has a
reducing function in blood dioxin levels.
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