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Effects of extractum cepae, heparin, allantoin gel  
and silver sulfadiazine on burn wound healing:  
an experimental study in a rat model
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ABSTRACT: These experiments were conducted in order to compare the effects of extractum cepae, heparin, 
allantoin gel (CTBX) and silver sulfadiazine (SSD) cream on burn wound healing in rats. Thirty six adult, female 
Wistar albino rats were divided into three equal groups. A burn was made on the back of all rats. The burned 
areas in the first, second and third groups were covered with cold cream (control), SSD skin cream and CTBX 
twice a day, respectively. Seven and 14 days later, the rats were sacrificed and burned skin tissue samples were 
collected from the rats for histopathological examinations. Histopatological evaluations on the 7th and 14th days 
showed burn healing to be better in the CTBX and SSD groups with respect to the control group. The best burn 
wound healing was observed in the CTBX group (P < 0.001). Wound healing was significantly different between 
the groups at days 7 and 14 (P < 0.001). In conclusion, application of CTBX has significant positive effects on the 
healing of burn wounds in a rat model.
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Silver sulfadiazine (SSD) is the topical agent of 
choice for severe burns and is used almost uni-
versally today in preference to compounds such 
as silver nitrate and mafenide acetate. SSD cream, 
while being effective, causes some systemic com-
plications including neutropenia, erythaema mul-
tiforme, crystalluria and methemoglobinaemia 
(Gracia 2001; Hosnuter et al. 2004; Han et al. 2005; 
Durmus et al. 2009).

The plant Allium cepae Linn. belongs to the family 
Liliaceae and contains the active agents kampferol, 
β-sitosterol, ferulic acid, myritic acid and prosta-
glandins (Prakash et al. 2007). Allium cepae Linn. 
have been proven to exert antidiabetic, anti-oxidant, 
anti-hypertensive, anti-thromobotic, hypoglycae-
mic and antihyperlipidaemic effects (Compos et al. 
2003; Sakai et al. 2003; Dhanprakash and Garima 
2007; Shenoy et al. 2009; Venkatanarayana et al. 
2010). When applied to scars, significant improve-
ments in collagen organisation have been shown in 
previous experimental studies (Willital and Heine 
1994; Hosnuter et al. 2007).

Heparin has also been reported harbour beneficial 
properties with regard to wound healing. Studies 
have revealed that heparin has antiinflammatory, 
neoangiogenic, collagen-restoring, epithelialising, 
antiadhesive and anticoagulating effects (Saliba 
1997; Reyes et al. 2001; Venakatachalapathy et al. 
2007; Durmus et al. 2011). Heparin strengthens the 
anti-inflammatory effects of extractum cepae and 
can enhance collagen restoration (Saliba 2001). 
Moreover, no negative effects upon using heparin 
to treat burn wounds in humans have been reported.

Allantoin, meanwhile, has been shown to pro-
mote cell proliferation (removal of necrotic tissue) 
and epithelialisation (skin growth) and thereby has-
tens the growth of new healthy tissue over wounds 
and sores. Allantoin is also a counterirritant that 
helps alleviate skin irritation. Allantoin has emol-
lient and soothing properties and can reduce in-
flammation (Hosnuter et al. 2007; Campanati et al. 
2010; Muangman et al. 2011).

Contractubex (Merz Pharma, Frankfurt, Germany)  
(CTBX) is a gel containing primarily Allium cepae 
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(onion extract) as well as 50 IU sodium heparin 
and 1% allantoin. In clinical practice, this drug is 
generally used for hypertrophic scars and keloids 
(Hosnuter et al. 2007; Koc et al. 2008; Karagoz et 
al. 2009).

The purpose of this study was to compare the 
effects of extractum cepae, heparin, allantoin gel 
(CTBX) and silver sulfadiazine (SSD) cream on 
clinical and histological healing rates of skin burn 
wounds in a rat model with the aim of evaluating 
the effectiveness of the tested agents for the healing 
of burn wounds in domestic animals.

MATERIAL AND METHODS

Experimental animals and protocol design

This study was carried out in thirty six, adult, 
female Wistar albino rats (five months old, weight 
between 200 and 220 g) housed in a climate-con-
trolled animal care facility. The rats had free access 
to water and to standard rodent feed. Guidelines 
for the care and use of animals approved by the 
relevant institution were followed and the local 
ethics committee approved this study.

The rats were anaesthetised with single intra-
muscular injection of 6 mg/kg xylazine hydrochlo-
ride (Rompun, Bayer, 23.32 mg/ml) and 85 mg/kg  
ketamine hydrochlorure (Ketalar, Parke-Davis, 
50 mg/ml).

The backs of the rats were shaved and prepared 
with 10% antiseptic povidone-iodine solution (Kim-
Pa, Poviiodeks, 10% povidone-iodine) and burns 
of 1 cm in diameter were established. Skin burns 
were created bilaterally as described by Hosnuter 
et al. (2004), Han et al. (2005), Durmus et al. (2009) 
and Yaman et al. (2010). Animals were subjected to 
full-thickness second-degree skin burns with 1 cm 
surface area diameter with the use of brass probes. 
The brass probe was immersed in boiling (100 °C) 
water until thermal equilibrium was reached and 
it was then placed without pressure for 20 s on 
the backs of the rats. All animals were immedi-
ately resuscitated with lactated Ringer’s solution 
(2 ml/100 g body weight) applied intraperitoneally.

The rats were randomly divided into three equal 
groups. Immediately after the burns were made, the 
burned areas in the first (n = 12), second (n = 12) 
and third groups (n = 12) were covered with cold 
cream (Botafarma, 12.5% spermaceti + 12% white 
wax + 56% liquid paraffin + 0.5% borate of soda 

+ 19% distilled water) (Control), SSD skin cream 
(Silverdin, Deva, Silver sulfadiazine, 10 mg/g) and 
CTBX gel (Contratubex, Merz, 100 mg extractum 
cepae + 50 IU heparin + 10 mg allantoin per 1 g 
gel) twice a day, respectively. These applications 
were repeated every day. The wounds were clini-
cally observed in all groups every day. Seven and 
14 days later, the rats were sacrificed after being 
anaesthetised.

Histopathological examination

Burned skin tissue samples were collected after 
sacrificing the rats for histopathological examina-
tion purposes. These tissue samples were fixed in 
10% neutralbuffered formalin solution, embedded 
in parafin wax, cut into 5 μm-thick sections and 
stained with haematoxyline-eosin and Masson’s tri-
chrome stain for examination by light microscopy.

Statistical analyses

The thickness of granulation tissue was exam-
ined and recorded at the center of each wound. 
Statistically, all data are expressed in milimeters 
as mean ± standard error. The differences between 
Days 7 and 14 were compared using the Mann-
Whitney U test. The differences between groups 
were compared using the Kruskal-Wallis test. 
Statements of statistical significance are based on 
P < 0.05. These analyses were carried out using 
SPSS statistical analysis system (Relase 10.0, SPSS. 
Inc).

RESULTS

No mortality was observed throughout the course 
of the study.

Wounds in the control group displayed a greater 
degree of inflammation on the basis of the three 
clinical signs of the inflammatory process: heat, 
redness and swelling, which appeared to be less in 
wounds treated with SSD and CTBX.

A scab formed by necrotic tissue remnants and 
mononuclear cell infiltration was present in all 
groups on the 7th day of the trial. Inflammatory 
cell infiltration without an epithelial layer was 
noted under the scab. Vessels were hyperaemic in 
the dermis and there were no hair follicles, seba-
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ceous or sweat glands in rats from any of the groups 
(Figure 1).

On the 14th day of the trial, scabs became thinner 
in the control and SSD groups, but had totally ex-
foliated in the CTBX group. A thin epithelial layer 
under the scab in the SSD group and no epithelial 
layer in the control group were observed. However, 
this layer was observed to be fully formed in the 
CTBX group (Figure 2).

Histopathological evaluations on Days 7 and 14 
showed the burn healing to be better in the SSD and 
CTBX groups with respect to the control group. 
The best healing was observed in the CTBX group.

Wound healing was significantly different among 
the groups at Days 7 and 14 (P < 0.001). The thick-
ness of the granulation tissue was significantly 
different between each group on the 7th and the 
14th days of the trial (P < 0.001). The mean values 

Figure 1. Microscopic appearance of burned skin on the 
7th day. A = control group; B = SSD group; C = CTBX 
group (H&E, 100×)

Figure 2. Microscopic appearance of burned skin on the 
14th day. A = control group; B = SSD group; C = CTBX 
group (H&E, 100×)
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of thickness of granulation tissue in the centre of 
the wounds for the control, SSD and CTBX groups 
are shown in Table 1.

DISCUSSION

Burns remain a public health issue, especially 
in terms of morbidity and long-term disability, 
throughout the world. Burn wounds are painful 
maladies and they entail a complex healing process. 
Moreover, they cause severe discomfort and are 
prone to infection and other complications.

Test animals such as the rat have been used in 
various studies (Hosnuter et al. 2004; Han et al. 
2005; Gal et al. 2008; Durmus et al. 2009; Yaman et 
al. 2010; Sabol et al. 2012). The model used here is 
simple and reproducible. The burn wound healing 
model provides an in vivo approach for studying 
the healing of burn-related wounds in domestic 
animals.

The backs of the rat appears to be a suitable mod-
el for the study of burn healing and we have utilised 
this model because of its simplicity. The methods 
in this study were similar to those in previous ex-
perimental and clinical burn studies (Hosnuter et 
al. 2004; Han et al. 2005; Durmus et al. 2009; Yaman 
et al. 2010).

Antioxidants scavenge free radicals and are asso-
ciated with a reduced risk of cancer and cardiovas-
cular diseases. Allium cepae L. has been reported 
to have antimicrobial, antispasmodic, anticho-
lesterolaemic, hypotensive, hypoglycaemic, anti-
asthmatic, anticancer and antioxidant properties. 
Polyphenols, anthocyanins, flavonoids, quercetin, 
kaempferol and their glycosides have been reported 
in onions (Compos et al. 2003; Sakai et al. 2003; 
Dhanprakash and Garima 2007; Prakash et al. 

2007; Venkatanarayana et al. 2010). Shenoy et al. 
(1997) reported that in an excision wound model 
the increased rate of wound contraction and de-
crease in period of epithelisation in the animals 
treated with an alcohol extract of Alium cepae 
may be attributed to their broad spectrum anti-
bacterial activity. The effect of Contractubex gel 
(Merz Pharma, Frankfurt, Germany) (components: 
100 mg extractum cepae + 50 IU heparin + 10 mg 
allantoin per 1 gram of gel) on collagen synthesis 
and its loosening effect on collagen structure may 
promote physiological scar development (Willital 
and Heine 1994).

The findings in this study using CTBX were simi-
lar to those in previous experimental and clinical 
burn studies that established the rationale and 
method of using heparin (Saliba 1997, 2001; Reyes 
et al. 2001). It was reported that heparin relieved 
pain, reduced inflammation, prevented burn exten-
sion, shortened healing, and resulted in smooth 
healed skin without scars or contractures. Heparin 
also has anti-inflammatory effects and helps wa-
ter to bind to scar tissue. Further, heparin helps 
to increase microcirculation (Temiz et al. 2009). 
Other notable benefits upon use of heparin includ-
ed shortened revascularisation time, reduction in 
swelling and a reduction in the number of proce-
dures (Reyes et al. 2001). The erythema, swelling, 
and heat signs characteristically associated with 
inflammation were reduced in the rats of the CTBX 
group (Figures 1 and 2). Thus, in this study, anti-
inflammatory effects were evident with CTBX, as 
reported in previous studies (Saliba 1997, 2001; 
Reyes et al. 2001).

Heparin stimulates capillary endothelial cells to 
migrate into ischaemic tissues where they multiply 
and form new capillary blood vessel systems which, 
on perfusion with blood, restor blood flow into the 
ischaemic tissues (Saliba 2001; Venakatachalapathy 
et al. 2007). Heparin was reported to initially ac-
celerate collagen production and deposition, and 
in the second phase decelerated and reabsorbed 
collagen, which would tend to inhibit fibrin accu-
mulation and scar formation (Venakatachalapathy 
et al. 2007). In response to heparin application, the 
burn blisters, which are not removed and rarely 
become infected, function as natural skin grafts 
that required no further care. Smooth new skin 
is evident beneath the dried thin blister usually 
within 7–14 days (Saliba 2001; Venakatachalapathy 
et al. 2007). Several burn studies (Saliba 1997, 2001; 
Reyes et al. 2001) have tested large doses of heparin 

Table 1. Thickness (mm) of granulation tissue in the 
centre of the wound

Groups  
(n = 12)

Days

7 14

Control 0.38 ± 0.01aA 0.41 ± 0.01aB

SSD 0.59 ± 0.02bA 1.51 ± 0.01bB

CTBX 0.93 ± 0.01cA 2.05 ± 0.06cB

abcvalues in the same column with different superscripts are 
significantly different (P < 0.001)
ABvalues in the same row with different case letters are sig-
nificantly different (P < 0.001).
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topically and parenterally and significant therapeu-
tic effects have been reported. This study showed 
that the topical use of CTBX can be reccomended 
for burn healing and that the benefits continue 
into final healing with the result of smoother skin. 
CTBX enhanced revascularisation, shortened heal-
ing, and resulted in smooth skin without scars or 
contractures.

Allantoin is known to have supportive effects on 
the primary and secondary wound healing process 
(Hosnuter et al. 2007; Koc et al. 2008; Karagoz et 
al. 2009; Muangman et al. 2011). It was shown 
that heparin, cepae extract and allantoin mixtures 
decrease dermal scar formation more effectively 
than steroids (Beuth et al. 2006; Temiz et al. 2009). 
Temiz et al. (2009) reported that this mixture also 
decreased the inflammatory reaction of tissue both 
in acute and chronic phases.

In conclusion, burn care was improved and sim-
plified by the topical use of CTBX. CTBX is readily 
available and affordable and, when expediently ad-
ministered, is an effective and affordable treatment 
for burn wounds.
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