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MEBO Ointment Acts As Antioxidant in Burns Patients
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ABSTRACT

Burn injuries are associated with anatomically within physiologically infections and biochemically within
immunologically defect in hepatic functions during direct action on locally and systematic role of blood
elements and liver enzymes. These defects represented the cellular response due to burn injuries. Aim of study:
to assess the treatment and antioxidant action of MEBO ointment in medical therapy ,such as burn therapy.
Methods: The study was performed by 66 burn patents(male) received treatment with ointment
MEBO(100g)twice daily for two weeks and all patients have thickness burn injury, age ranged(15-65years for
all subjects) and 50 men healthy control subjects ,So one day post burn samples were collected for
hematological &biochemical parameters in kirkuk city at Azaadi hospital ,and this study done from march to
December 2019 . Results: Leukocytes count (WBC), Neutrophil, lymphocyte,) and erythrocyte sedimentation
rate ( ESR) were increased, while red blood cells count (RBC), hemoglobin (HB) were decreased after burn
injury. Creatinine and potassium element are increased significantly, while Sodium element was decreased and
significantly increased in the liver enzyme and glutathione after treatment when MDA significantly decreased
.Conclusion: This study concluded that blood parameters and liver functions were altered due to burn injuries
and these modulations attributable to the lipid peroxidation(MDA), while the liver enzyme signaling of hepatic
activity for glutathione synthesis for curbing the free radicals after treatment by MEBO ointment ,this
productive mechanism may be new defect liver mechanism for burn injury.
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Introduction

Burn shock is the early complications of deep extensive stages of burns that constitutes the
most causes of locally management in the burn patients and remains challenged ;therefore, the
systemic treatments are not correct with timely[1]. The shock dominator by turbulence in
membrane permeability for understanding of the pathophysiological state of accompanied during
edema with exudation and evaporation within plasma losing and leads to viscosity increased of
all hematological consequences during comparing with other forms of injury[2]. some burns can
be associated with liver inflammations and tissue damaged may be lead to hepatic cell damage
and reduced immune response due to apoptosis induction and necrosis may occurring in liver
[3].The significant increase in the glutathione (GSH) is physiological condition widely
distributed through internal organs and to the T- lymphocyte within liver cells and muscle cells
, maybe producing abundant GSH for inducing some kind of inflammatory response and lipid
peroxidation during the free radicals attacked with membrane and lead to loss of membrane
permeability and cell damaged[ 4]. In the normal conditions of the body ,the cells have
antioxidant defense mechanism of enzymatic actions which lead to attack the reactive oxygen
species ROS for inducing the lipid peroxidation MDA, and this state lead to stimulated the
activation of hepatic enzyme serum aspartate aminotransferase (AST),and alanine
aminotransferase(ALT), which increasing after burn injury has been needed for some weeks to
becoming in the natural stated after liver damaged[5]. Burn injury of liver lead to decrease
substance synthesis by hepatic cell ,such as vitamin E and glutathione (GSH) with superoxide
dismutase ( SOD) and catalase (CAT) ,and those represented the first line defense mechanism of
oxidative stress [6]. The liver plays a very important role in survival and recovery of burn
patients through has been inflammatory response of metabolic process and immune functions

http://annalsofrsch.ro 18703



Annals of R.S.C.B., ISSN:1583-6258, Vol.25, Issue 4, 2021, Pages. 18703-18710
Received 05 March 2021; Accepted 01 April 2021

[7],but pharmacological treatment of burns enhance the antioxidant GSH activity and endogenous
antioxidant defense mechanism for deleterious the effect of free radicals that appear to be fateful
that suggested in some study[8] ,but the trace elements play important role in oxidative stress by
formation free radicals ,such as zinc has ability to protect the cell from effects of oxidative
damaged during reduced formation ROS(Reactive oxygen species) and hydroxyl radicals from
peroxyl and superoxide radicals and formation (GSH),so strong treatment of burns lead to
reduction of MDA and increased level of GSH is natural intracellular antioxidant [9]. MEBO is
an oil based naturally used for treatment in Iraq country, containing berbeerine moisture and
sitosterol promotes for wound healing by powering microbes a wide range , such as fungi [10]
.The delivery of systemically applied antibiotics is impaired by the obstruction of blood vessels in
burn injury, so the medicated by MEBO ointment are leading to penetrates the membrane and
enhanced the activity of pseudomonas and losses the pain[11],due to is consist from pure herbal
and natural origin and a Beeswax with sesame oil, which has ability to reduce severe pain of
burns during debars the shock due to reducing the dermal injury and enhance the activity of
phagocytic cell such as granulocyte and monocyte has been promotes some consequences
substance for resistance the burn injury during inhibition bacterial infections ;therefore increased
WBC and platelet count for coagulation substances that reduction the erythropoiesis and
leukocytosis was evinced and steady in the advocacy state[12].

Patients &methods

This study was performed on 66 burn male patients, their ages range from 15 to 65 years and
divided in two group according to age ranged, each groups included 33burn patients, with
different degrees of burn injury ,and the study done period from March to the December 2019.
All were treated by Moist Exposed Burn Ointment (MEBO) according to hospital program, 1%
MEBO ointment was applied on the affected area for burn treatment as a local injury twice
daily. In patients with duality burned body and was managed for separating either in group 1 and
group 2 of burn patients and used 100g for treatment .The study were included 50 healthy control
male subjects. Ten milliliters Blood sample were collected by venipuncture from all subjects after
48h —post of burn, and at 2", 7" and 12" day to check different parameters including blood
picture, serum creatinine and hepatic enzymes. The patients divided in two groups depended on
their ages ; group one from 15-35 years old ( young patients) and group two from 36- 66 years.
Old ( old patients ) after recording their burn history .Measuring MDA estimated by formation
of thiobarbituric acid reaction with TBA-RS of tissue with ice-cold 150nMkcl as described
by.[13] using 1.56x 10°M*cm.GSH was measured by modified of Eliman producer and
centrifuge 1077xg for 5 min and 0.5 ml of serum was putting of 0.3 ml/l Na2HPO4 2H20 for
measuring GSH level [14]. Potassium measuring by used flame spectrometer for measuring
potassium concentration in the serum during pass only light violet from monochromatic filter for
potassium at 767 nm absorbance intensity and sample was diluted with ratio of 1:100 with ion-
free water and same method was performed for measuring sodium in serum by passing the yellow
light in the model is at a wavelenghth of 589 nm,and the sample diluted at 1:100 [15].Hepatic
enzyme activity were measured, by Enzyme assay fluorescence (DU640 UV/Vis Beckman
coulter)[16].

The statistical test was doing by ANOVA test using the SPSS version 18. Results were reported
as mean + standard deviation .
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Results

Table, (1) shows the levels of MDA and GSH in burn and control subjects during the
course of the study. Results show significantly (P<0.05) decreased in MDA after 2 days treatment
with MEBO at 2 days and gradually decreased later on up to the 12" day to reach 12.7 mmol/
ml, from 55.5 mmol/ml pretreatment after burn. On the reverse GSH, was gradually increased
after treatment from 2.17 mmol/ml before treatment to 12.12 mmol/ml after 12 days, in younger
group (15-35years old) and to 5.29 mmol/ml in older group (35-65years old).

Table(1) levels of MDA & GSH in burn patents pertreatment and post treatment with MEBO.
Pretreatment | Days after | Ages15-35 Ages 35-65
creteria group(n=33) | treatment(n=33) | years group | years group

Day 2second 15.59+1.3 16.3+1.2

MDA(mmol/ml) | 7.18 £ 55.35 | Day7 sixth 14.2+1.2 11.9 0.3
Day12 12.7+1.3 11.620.7
Day second 2 5.93+0.3 3.810.3
Day?7 sixth 9.21+0.2 4.211+0.4
GSH (mmol/ml) | 2.17 + 66.89 | pay12 12.12#0.1 | 5.29+0.1
The level of hepatic enzymes were significantly (P< 0.05) increased after 6 days

within treatment by MEBO ointment. AST, ALT and ALT, reach 850+33, 890 +47, and 780 +28
U/L, from 42 +10, 57+10, 157 + 19 U/L respectively. As for sodium and potassium, there was
significant ( P< 0.05) decrease in sodium from 1385 mmol/L slight increase in potassium from
6.5+11 to 8.5+20. show table2

(Table2) level of hepatic enzymes &electrolyte in burn before and after treatment with MEBO.

Hepatic enzyme Burn patient | Burn patient's after
pretreatment treatment
N=33 (n=33)

AST U/L 42+50* 850433

ALT U/L 57+10* 890147

ALP U/L 157+£19* 780+28

Na +(mmol/l) 138+£50** 120.94£30

K +(mmol/l) 6.5+11** 8.5+20

The blood parameters and serum creatinine as compared between normal people, and burn
patients. Results show significant decrease in total red blood corpuscles count from 5.7 in normal
peoples to 4.14,4.30,and 4.4 million, in day2,6,11respectively in younger patients and 4.2,
4.28,and 4.53 million in day 2, 7, 12 in older patients after treatment with MEBO. same trends
was found in hemoglobin levels which decreases from 13.23g/dl to 9.21g/dl in the 2" day after
burn, pretreatment in older patients. Results of Erythrocyte sedimentation rate, (ESR) were highly
increased from19.9 mm/h to 60.6 mm/h in the second day after burn in young group and to
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59.4mm/h in older group. At day 6" start to decease in both groups to reach 44.8/h, and
45.6mm/h in young group and older age group respectively, at day 12" after burn by MEBO
treatment This indicate an improvement in the way by MEBO. The increase in ESR attributed
to fluid oozes to blood vessels, RBC hemolysis, and reduced RBC count.

Leucocytes count, and neutrophils, basophils, and lymphocytes percentage, showed significant
increase, especially in old patients.

WBC count was5.1x 10® /mm? in normal peoples increased to 16 1x 103 /mm?3 after burn in
young patients and to 14 1x 10°/mm? in old patients.

Neutrophils, basophiles, and lymphocytes percentage were increased from normal range ( 49.9%,
0.7%, and 21.9% for neutrophils, basophiles, and lymphocytes, respectively) to maximum
increase (66.0%,1.85%, and 38.4% for neutrophils, basophiles, and lymphocytes,
respectively).show table3

Results also showed significant increase in serum creatinine levels in burn patients from
82.8+4.81mmol/l in control groups ,but 148.5+12. 6mmol/l in young patients after 12 days,
and129.24+21.18mmol/l in old patients after 12 days, respectively. These increases were persist
up to the 11" day after treatment.

Table3 level of blood elements & creatinine in burn patents

Blood parameters Normal Group 15-35 years old Group 36-66 years old
healthy N=33 patient N=33 patient
Days after treatment ;‘_”5‘30' Day?2 Day7 Dayl2 | Day2 Day7 Day12
RBC count x¢/mm 5.72 4,14 4.30 4.4 4.02 4.28 4,53
+0.70 +0.42 +0.53 +0.65 +0.57 +0.57 +0.55
HB g/dI 13.23 10.20 10.2 10.7 9.21 10.17 11.2
+0.8 +3.15 +1.31 3+3.55 | £0.716 +0.74 +1.32
ESR mm/hour 19.6 60.6 57.0 44.8 59.4 49.9 45.6
+1.51 +1.71 +2.80 16.55 +2.20 +7.89 +6.45
WBC COUNT 5+.22 16.97 15.36 15.36 14.20 14.46 13.73
X103/ mm?3 +6.64 +1.65 +1.02 +10.27 | £0.72 +0.63 +3.94
Neutrophils% 49.9 71.0 69.4 66.0 66.8 66.8 67.0
+5.53 +3.46 +4.30 1+3.24 +22.60 +2.86 +2.58
Basophiles % 0.70 0.95 1.35 1.30 1.25 1.85 1.61
+0.67 +0.80 +0.47 +0.42 +0.35 +0.34 +0.50
Lymphocytes % 21.90 28.80 36.23 31.30 38.40 29.20 29.0
+2.33 +2.57 +4.37 +2.98 +2.33 +3.79 +2.54
Creatinine mmol/I 82.8 87.10 95.8 148.5 96.4 178.40 129.24
+4.81 +3.50 +2.67 +12.6 +1.26 +20.39 +21.18
Discussion

After the remedied by MEBO lead to highly progressive reduction of edema and clinical
inflammation was harmless ;therefore, the observation of the MEBO ointment and application
contributed to the debridement of the wound facilitating and rapid epithelialization within 4 to 7
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days and pain scores was decreased gradually after treatment, during reduction MDA and this
result agree with[17 ]. After following assessments at days 7 to 12 and 14 the changes in the pain
scores become less than due to the first day ,and this result agree with[18]. Although burn injuries
regarded as sterile injuries yet pathophysiological changes could be occurs not only in the
location but also internal organs and tissues during liver damage and hyper-permeability
response increased ,which is suggested by[19 ]. Early onset of liver dysfunction were found in
response to the burn injuries acquiring elevated reactive oxygen species and these changes were
founding in all 66 patients regardless the age, which is suggested by[20] . MDA as a markers for
peroxidation were increased after burn, and significantly reduced after treatment with  MEBO
(tablel)and this result agree with[ 21]during mention an increased level of formation of reactive
oxygen species as indicated by MDA ,some study suggested that ,the GSH is probably recruited
during burn injury to protect cellular and extracellular proteins from irreversible oxidations. [22]
,which is reported that ,the MDA levels were significantly higher in all degrees of burns ,And
these physiologic changes lead to aggravated the whole body inflammatory response and bully
cycle of accelerating organ dysfunction ,this result agree with[23]. The declines of MDA level
significantly after treatment reveal that MEBO have an antioxidant activity ,and this result agree
with [24], However, within cellular injury and changes in cell membrane permeability lead to the
liver enzymes leaking to the circulation and increased their levels after burn injury ,which is
reported by[25]The hepatic cells can be synthesis and secretion different types of proteins; such
as bone marrow, which is promote further hempoetic responses and increasing white blood cells
count ,so the levels of sodium was decreased and potassium was increased, may be defense
response for preventing heart failure, which is suggested by [26],and these changes attributed to
edema and hyper permeability .Treatment with MBEO start to restore normal values of liver
enzyme after 7 days, similar results were reported earlier [ 27],and low sodium and high
potassium level after 12 days of burn injury treatment and this result agree with [28].Blood
parameters were significantly altered due to burn injury in both young and old patients perform to
decrease RBC count from 5.72 million to 4.14 and 4.02 million in young and old patients
respectively. Hemoglobin level, also decreased from 13.23 to 9.21mg/dl in old patients, and
t010.2mg/dl in young patients; These results were attributed to bleeding and loose of tissue fluids
with hemolysis of RBC especially in 2" degree burns and start to restore at day12 after treatment
with MBEO. Erythrocyte sedimentation rate,(ESR) were increased in burn patients as compared
with normal peoples, this increased could be results from fluid ooziness to blood vessel with
RBC distraction formation of hypoproteinemia ,and reported by [29]. Total leucocytes(WBC),
and their differential count were significantly altered were there was an increased number of
WBC count ,such as neutrophil and lymphocytes percentage as shown in table-3, these results
reflect first defense mechanism in body during inflammation ,and suggested by [30].Basophiles
percentage, also increased in burn patients due to allergic reactions and tissue destruction
;therefore burn injury stimulated mast cell to degranulation and caused more instantaneous
secretion of histamine and cytokines by tissue inhabitant mast cells, which is suggested by
[31],s0 the basophils and mast cells have long been known to play critical roles in allergic disease
and host defense. Creatinine levels is an indicator of kidneys function changes according to burn
condition and Indicated systemic effects of burns, especially kidneys functions ,and this result
agree with [32], Creatinine levels indicated moderate change in the quantity within the normal
range 74.3mmol/l;although there is significant increase in the creatinine level in the burn groups
compared with control groups and may be attributed to minor effect of burn to kidneys ,and this
result agree with[33] .
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Conclusion
The study confirmed MEBO ointment improved dressing burn significantly at first 15 days
compared with control groups and it is useful for early management of burn injury during
increased neutrophil and GSH activation and decreased MDA which appear sources of oxidant in
burns.
Acknowledgement

We would like to thank all persons who helped to carry out this study, particularly Kirkuk
hospitals and Doctors.

References
[1] Vaughn L, Beckel N, Walters P.(2012) Severe burn injury, burn shock, and smoke
inhalation injury in small animals. Part 2: diagnosis, therapy, complications, and
prognosis. J Vet Emerg Crit Care (San Antonio) 22:187-200.

[2] Guzik, T.J.; West, N.J.; Pillia, R.; Taggart,D.P. ; Channon, K.M. (2009). Peroxynitrite
versusnitric oxide in early diabetes. Amer. J. Hype. 16(9), 761-766.

[3] Baris Cakir,Berrak C,Yegen,(2004); Systemic responses to burn injury.Turk J Med Sci
34,215-226.

[4] Zang LY,Cosma G,Gardner H et al:(1998) scavenging of reactive oxygen species by
melatonin.Biochim Biology Acta,1425:469-77.

[5] Svensjo T, Pomahac B, Yao F, Slama J, Erikson E.(2000) Accelerated healing of full-
thickness skin wounds in a wet environment. Plast Reconstr Surg 106:602-12.

[6] Liao, C. C., & Rossignol, A. M.( 2000) A. M. Landmarks in burn prevention., Burns
26(5), 422-434.

[7] Arshi S et al.(2006) Prevention oriented epidemiologic study of accidental burns in
rural areas of Ardabil, Iran. Burns. 32:366-371

[8] Erikson E, Perez N, Slama J, Page CP, Andree C, Maguire JH.(1996) Treatment of
chronic, nonhealing abdominal wound in a liquid environment. Ann Plast Surg. 36:80-
3.

[9] Ang E.SW., Lee S.T., Gan C.S.G., See P.G.J.,, Chan Y.H.,Machin D.(2001):
Randomized trial comparing MEBO with conventional methods in management of
patients with second-degree burns. Ann. Acad. Med. Singapore. 29:7-9

[10]Breuing K, Erikson E, Liu P, Miller DR.(1992) Healing of partial thickness porcine
skin wounds in a liquid environment. J Surg Res 52:50.

[11]Lawrence R. Schwartz, Chenicheri Balkrishnan (2004) Thermal Burns; McGraw Hill
Publishing Division, New York.

[12]El.Sonbaty M.A.El Otiefy M.A.(1996) Haematological chang in severely burn
patients.Annals of Burns & fire disasters-vol 1X.

[13] Guidet, B. and shah, S. V. (1989). Enhanced in vivo H202generation by rat kidney in
glycerol-induced renal failure. Am J. Physiol257 (26). F440 cited by Muslih, R. K.; Al-
Nimer, M.S.; Al-Zamely, O.Y. (2002). The level of malondialdehyde after activation
with H202and CuSO4 and inhibition by deferoxamine and Molsidomine in the serum

http://annalsofrsch.ro 18708



Annals of R.S.C.B., ISSN:1583-6258, Vol.25, Issue 4, 2021, Pages. 18703-18710
Received 05 March 2021; Accepted 01 April 2021

of patient with acute Myocardial infraction. Nat. J. chem. 5, 139-148.

[14] Varley, H.; Gowenlock, A. H. ; Bell, M. (1980). "Practical Clinical Biochemistry".
Vol. (1), London, pp. 222-225, 553-555.

[15]Hillm an, G . ; Beyer ,G. and Klin , z. (1967) . Determination of potassium
concentration .chem. clinic .biochem . 5: 93.

[16]J.0chei,A Kolatkar (2007) Medical Laboratoy Science-Theory & Practice; Tata
McGraw Hill Publishing Company limited, India.

[17]Kefei Y, Jianming M, Qi Y. (1997) .A Comprehensive Report on the Therapeutic
Effect of MEBO in Treating 4954 Cases ofVarious Wounds and UlcersThe Chinese
Journal of Burns Woundsand Surface Ulcers . 33(4): 15-21.

[18]Jeschke MG. The hepatic response to thermal injury:(2009) is the liver important for
postburn outcomes? Mol Med 15:337-51.

[19] Greenhalgh DG.(2010) Burn resuscitation: the results of the ISBI/ABA survey. Burns
2010;36:176-82.

[20]Joshi, R.; Adhikari, S.; Patro, B.S.; Chattopadh yay, S. ; Mukherjee, T.(2001). Free
radical scavenging behavior of folic acid: evidence for possible antioxidant activity.
Fre. Rad. Bio. Med. 30, 1390-1399.

[21]Zang LY,Cosma G,Gardner H et al:(1998)scavenging of reactive oxygen species by
melatonin.Biochim Biology Acta,1425:469-77.

[22]Hala M.G., MahfouzM.H.(2008). Biochemical Alterations Of Amino Acids,
Neurotransmitters And Hepatic Functions After Thermal Injury In Rats.Egyptian
Journal of Biochemistry and Molecular Biology 26 (2 ),13-28.

[23] Dries DJ.(2009) Management of burn injuries—recent developments in resuscitation,
infection control and outcomes re-search. Scand J Trauma Resusc Emerg Med 17:14.

[24] Jeschke M.G., Low J.F., Spies M, et al .(2001).Cell proliferation, apoptosis, NF-kappa
expression ,enzyme, protein, and weight changes in livers of burned rats. Am .J
.Physiol. Gastrointest.Liver. Physiol.280, 1314-1320.

[25] Malbrain ML, De Keulenaer BL, Oda J, et al.(2015) Intra-abdominal hypertension and
abdominal compartment syndrome in burns, obesity, pregnancy, and general medicine.
Anaesthesiol Intensive Ther 47:228-40.

[26] Anandani J.H.(2010). Impact of thermal injury on hematological and biochemical
parameters in burnt patients .Biosc .Biotech.Res. Comm.3 (1),97-100.

[27] Leclerc T, Thepenier C, Jault P, et al(2011). Cell therapy of burns. Cell Prolif 44(suppl
1):48-54.

[28]Biesalski HK, McGregor GP.(2007) Antioxidant therapy in critical care—is the
microcirculation the primary target? Crit Care Med 35(9 suppl):S577-83.

[29] Agay D, Andriollo-Sanchez M, Claeyssen R, et al.(2008) Interleukin-6, TNF-alpha and
interleukin-1 beta levels in blood and tissue in severely burned rats. Eur Cytokine Netw
19:1-7.

http://annalsofrsch.ro 18709



Annals of R.S.C.B., ISSN:1583-6258, Vol.25, Issue 4, 2021, Pages. 18703-18710
Received 05 March 2021; Accepted 01 April 2021

[30]El.Sonbaty M.A.El Otiefy M.A.(1996) Hematological change in severely burn
patients. Annals of Burns & fire disasters-vol IX n. Volume 54, Issue 4, December
2018, Pages 287-293

[31] Vogt PM, Andree C, Breuing K, Liu PY, Slama J, Helo G, Erikson E. Dry, moist, and
wet skin wound repair. Ann Plast Surg 1995;34:493-9.

[32] Colohan SM.(2010) Predicting prognosis in thermal burns with associated inhalational
injury: a systematic review of prognostic factors in adult burn victims. J Burn Care Res
31:529-39.

[33]Hussain A, Dunn KW. (2013) Predicting length of stay in thermal burns: a systematic
review of prognostic factors. Burns 39:1331-40.

http://annalsofrsch.ro 18710



