Therapeutic efficacy of Seabuckthorn and Dermanol in the healing of cutaneous wounds in bovine
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Summary:


The present study was designed to evaluate the therapeutic efficacy of seabuckthorn (Hippophae rhamnoides) seed oil in the healing of aseptic full thickness cutaneous wounds in calves and compared with antiseptic ointment (5% povidone-iodine), a commercially available herbal ointment (Dermanol, Indian Herbs Research and Supply Company Ltd., Saharanpur, India) and a bland ointment base (liquid paraffin). The study was conducted on 12 male calves divided into 4 equal groups. In each animal, six full thickness equidimentional cutaneous wounds, 3 on either side of vertebral column at dorsal thoracolumbar region were created under local analgesia. The wounds were dressed with liquid paraffin, 5% povidone-iodine ointment, seabuckthorn (SBT) seed oil and Dermanol in group I, II, III and IV respectively till 28 days. The efficacy of different treatments was monitored on the basis of different clinical and haematological parameters at 0, 3, 7, 10, 14, 21, and 28 days. The cardiac and respiration rates, rectal temperature and various haematological parameters remained within normal physiological limit in all groups during the study. Clinically the SBT and Dermanol treated wounds remained relatively drier and exhibited less pronounced inflammatory reactions during early stage of wound healing. The percent wound contraction was greater in Dermanol and SBT treated groups at different intervals till 28 days. The wounds of these groups also exhibited early formation of firm scab and its earlier shedding. However, in between Dermanol and SBT treated groups, the overall wound healing was comparatively slightly better in Dermanol treated wounds. 
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Introduction: Seabuckthorn (Hippophae rhamnoides) is a small hardy deciduous shrub that grows naturally in cold hilly regions of many countries including India. It is a reputed medicinal plant and its fruit pulp and seed oil have been shown to possess diverse medicinal values including wound healing (Singh, 2001). Of late its oil and ointment has been subjected to various clinical studies to evaluate its effects on the healing of various kinds of wound in animals and it has been proved to be a better wound dressing agent than a routinely used antiseptic ointments “Povidone-iodine” (Mahajan et al. 2002; Gupta et al 2002). The present study was undertaken to evaluate and compare the efficacy of seabuckthorn oil and another herbal antiseptic ointment “Dermanol” with “povidone-iodine” in the healing of full thickness aseptic excisional cutaneous wounds in calves.

Materials and methods: The present study was conducted on 12 healthy male calves of 6-12 months of age and weighing between 80-100 kg. All the animals were maintained under standard managemental conditions. The animals were randomly divided into 4 treatment groups. A 6’’ x 18’’ wide area on dorsal thoracolumbar region, either side of vertebral column was prepared routinely as for aseptic surgical procedure in all the animals. Six equidimentional area measuring 3cmx 3cm, three on the either side of vertebral column and 3cm apart from each other were marked with 5% lugol’s iodine stick. Local analgesia of these marked areas was achieved with subcutaneous injection of 2% lignocaine hydrochloride (Xylocaine, Astra IDL). Full thickness cutaneous wounds of the marked measurements were surgically created under strict asepsis. Wounds were immediately dressed with liquid paraffin in group I, with 5 % Povidone Iodine ointment in group II, seabuckthorn oil in group III and Dermanol ointment in group IV animals. The gauze dressings were secured with millipore tape over individual wounds and a secondary protective sterile drape covering a large thoracolumbar area was affixed to animal’s body with bandages to minimize contamination at the wounds site. Wound dressings were changed daily for first 7 days and on alternate days thereafter. 


The efficacy of various treatments on wound healing was monitored by clinical and haematological parameters at 0, 3rd, 7th, 10th, 14th, 21st and 28th day of experiment. Clinical observations included rectal temperature (0F), respiration rate, heart rate, degree of inflammation, degree of wound exudation and gross appearance of wounds. The degree of inflammation and wound exudation was categorized as no (-), mild (+), moderate (++) and severe (+++). For haematological examinations, 0.25 ml venous blood of all the animals was collected in heparinized vials and subjected to estimation of haemoglobin % (Hb), packed cell volume (PCV), total leucocyte count (TLC), total erythrocytic count (TEC) and differential leucocytic count (DLC). Statistical analysis of the data was carried out using analysis of variance method (ANOVA) and unpaired‘t’ test for comparison between the treatments and days at 5% and 1% level of significance. 

Results and discussion: The rectal temperature, respiration rate and heart rate of all the animals irrespective of groups remained with in the normal physiological range throughout the period of observation. Immediate postoperative period of wounds was characterized by acute inflammatory response of the body in all the groups and its gradual subsidence thereafter. However, the signs of acute inflammatory reactions i.e. swelling, erythema, warmness remained mild in group III and IV before their eventual subsidence on 7th and 5th day respectively. Whereas, in group II the signs varied from mild to moderate and persisted up to 8th and 9th day. In group I, signs remained moderate up to 5th day and gradually subsided by 10th - 12th day of study. The lesser intensity of inflammation in group III and IV might be due to the anti-inflammatory properties of the Seabuckthorn (SBT) oil and Dermanol ointment. SBT oil and Dermanol ointment are reported to posses many bioactive substances which exert their anti-inflammatory action upon topical application on wounds (Lebedeva et al. 1989, Nayak 2003). Terpenoids and flavonoids, found in SBT oil could possibly be responsible for its anti-inflammatory activity as they have shown marked inhibitory effect on the platelet activating factor (PAF) responsible for acute inflammation (Zhang-Wenlu et al., 1988). SBT oil has been shown to inhibit artificially induced acute inflammation of mouse and dogs subcutaneous tissue (Lebedeva et al., 1989, Varshney et al. 2004)). Wu Airu et al., (1992) also observed 97 per cent curative effect of SBT oil in chronic cellulitis. Subsidence of inflammation by 12th day in all groups indicated the absence of infection or any other complications in wounds and natural progress of wound healing. It indicates that application of SBT oil over wounds is safe and non-irritating. Group III and IV wounds were also characterized by least exudation throughout the period of study. It simulates the finding of Gupta et al. (2001) who reported marked dryness and no exudation through out the period of study while using flavonoids from seabuckthorn oil in healing of cutaneous wound in rats. The scab was firm in groups III and IV in the initial stages and least disrupted during dressing changes. Shedding of scab was also earliest in group III and group IV i.e. in between 24-28 days. The underlying wound surface was completely healed during shedding time of scab.  


Wound surface contraction was gradual in all the groups in response to wound healing. However, percent wound contraction was significantly greater in group III and IV when compared to group I throughout the period of study. Group II wounds also exhibited greater wound contraction in comparison to group I and the difference was significant on days 3rd and 14th. The wound contraction was markedly greater in group IV than group III in almost all observation intervals, but it was significant only on day 28th. Greater wound contraction in group III and IV indicate faster healing progress and on comparative basis the healing was slightly better in group IV. Greater percent wound contraction under seabuckthorn oil dressing was also reported by Gupta et al. 2002 and Mahajan et al. 2002. Mironov et al. (1989) also described reparative effects of seabuckthorn oil in rabbits and noticed that complete healing of skin excisional wounds could be attained with in 13-14 days as against 19-21 days in control animals.

Fig 1: Gross appearance of wounds of at different observation intervals
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Table 1: Effects of various therapeutic regimens on percent (%) wound contraction in calves  (Mean ± SE)

	    Treatment

      groups
	                                       Observation intervals (in days)

	
	0
	3
	7
	10
	14
	21
	28

	Group- I
	0.00

(± 0.00)
	2.49

(± 0.03)
	5.03

(± 0.08)
	7.4

(± 0.13)
	19.12

(± 0.33)
	49.55

(± 0.91)
	72.98

(± 1.13)

	Group – II
	0.00

(± 0.00)
	2.85 a
(± 0.11)


	5.4

(± 0.17)
	7.93

(± 0.21)
	22.91 A

(± 0.60)


	53.03

(± 1.38)
	74.65

(± 1.70)

	Group – III
	0.00

(± 0.00)


	2.78 B
(± 0.08)


	5.52 B
(± 0.02)


	8.22 B
(± 0.05)


	29.12 BD
(± 0.72)


	54.51 B
(± 0.54)


	78.91 B
(±  0.31)



	Group – IV


	0.00

(±0.00)
	3.41 CE
(±0.05)


	6.57 CE
(±0.28)


	9.30 CE
(±0.65)


	30.34 CE
(±0.17)


	54.77 CE
(±0.38)


	81.77 CE f
(±0.38)




a P<0.05 when compared between group 1 and 2; A P<0.01 when compared between group 1 and 2; B P<0.01 when compared between group 1 and 3; C P<0.01 when compared between group 1 and 4; D P<0.01 when compared between group 2 and 3; E P<0.01 when compared between group 2 and 4; f P<0.05 when compared between group 3 and 4



No significant changes in the haematological parameters were noticed in any of the treatment groups during entire period of study (Table 2 and 3). This might be due to the fact that no systemic infection had occurred during the whole period of study and also there was no adverse side effect of any treatment on the animals.

Table 2: Effects of various therapeutic regimens on Hb and PCV in calves (Mean ± SE)

	Parameters
	 Treatment Groups
	                  Observation intervals (in days)

	
	
	0
	3
	7
	10
	14
	21
	28

	Haemoglobin ( g%)
	Group- 1
	8.90

(± 0.26)
	8.76

(± 0.29)
	8.50

(± 0.28)
	8.46

(± 0.29)
	8.46

(± 0.23)
	8.63

(± 0.26)
	8.60

(± 0.34)

	
	Group –II
	8.73

(± 0.17)
	8.53

(± 0.06)
	8.50

(± 0.10)
	8.30

(± 0.05)
	8.36

(± 0.13)
	8.36

(± 0.14)
	8.23

(± 0.21)

	
	Group –III


	8.96

(± 0.60)
	8.83

(± 0.54)
	8.66

(± 0.55)
	7.93

(± 0.06)
	8.46

(± 0.56)
	8.13

(± 0.38)
	7.96

(± 0.36)

	
	Group–IV
	8.4

(± 0.26)
	8.23

(± 0.21)
	8.23

(± 0.21)
	8.2

(± 0.20)
	8.13

(± 0.21)
	8.3

(± 0.20)
	8.23

(± 0.21)

	PCV
	Group- 1
	38.66

(± 0.88)
	40.00

(± 2.00)
	38.66

(± 1.33)
	38.00

(± 1.52)
	39.33

(± 2.96)
	40.33

(± 0.66)
	38.33

(± 1.85)

	
	Group –II
	36.33

(± 1.66)
	38.33

(± 0.88)
	38.00

(± 1.00)
	35.33

(± 1.45)
	32.00

(± 2.51)
	33.00

(± 4.04)
	31.00

(± 0.57)

	
	Group –III


	33.33

(± 0.66)
	35.00

(± 0.57)
	35.33

(± 1.66)
	34.66

(± 1.33)
	32.00

(± 1.72)
	33.66

(± 0.88)
	31.66

(± 2.96)

	
	Group–IV
	37.00

(±0.57)
	38.00

(±1.52)
	36.66

(±1.45)
	35.33

(±2.18)
	35.00

(±2.51)
	35.33

(±3.84)
	36.00

(±2.30)




The seabuckthorn (SBT) seed oil has been subjected to a number of wound healing studies (Mironov et al., 1989; Gupta, 2002; Mahajan, 2002) in animals as well as humans. It has been reported to possess vitamin A, vitamin E, many trace elements (zinc, magnesium), flavonoids etc (Yaonian et al., 1995). Vitamin A helps in collagen synthesis and cross-linking of collagen fibres. In addition to this it also helps in proper epithelization. Vitamin E has anti-oxidant properties. Seabuckthorn also has flavonoids due to which it has anti-inflammatory properties and helps in promoting healing of wounds and ulcers (Chen, 1988). Zinc helps in synthesis of proteins, RNA, DNA, fibroplasia, epithelization and cell mitosis. Magnesium decreases phagocytosis. Support in wound healing process has been provided by its antibacterial, anti-inflammatory and regenerating tissue properties. Dermanol ointment is prepared from the extracts of Cedrus Deodara, Pongamia glabra and Eucalyptus globosus and is considered  to possess anti-inflammatory and wound healing properties. All these properties help in providing a favourable micro-environment at wound site for its uninterrupted rapid healing. 

Table 3: Effects of various treatments on TLC, TEC, Neutrophils and Lymphocytes in calves (Mean ± SE)

	Total leucocyte count (thousand/ cu.mm)
	Group- 1
	9.00

(± 0.50)
	9.60

(± 0.70)
	9.66

(± 0.71)
	9.50

(± 0.70)
	9.13

(± 0.78)
	9.03

(± 0.73)
	8.93

(± 0.63)

	
	Group –II
	8.56

(± 0.23)
	9.26

(± 0.36)
	9.36

(± 0.37)
	9.20

(± 0.30)
	8.90

(± 0.32)
	8.76

(± 0.26)
	8.63

(± 0.23)

	
	Group –III


	8.96

(± 0.51)
	9.30

(± 0.60)
	9.50

(± 0.70)
	9.46

(± 0.66)
	9.13

(± 0.68)
	8.90

(± 0.60)
	8.90

(± 0.65)

	
	Group–IV
	8.76

(±0.62)
	9.26

(±0.66)
	9.43

(±0.73)
	9.33

(±0.73)
	9.03

(±0.68)
	8.76

(±0.72)
	8.76

(±0.71)

	Total Erythrocytic count (million/ cu.mm)
	Group- 1
	6.36

(± 0.33)
	6.23

(± 0.29)
	6.10

(± 0.28)
	6.13

(± 0.23)
	6.30

(± 0.25)
	6.23

(± 0.21)
	6.46

(± 0.28)

	
	Group –II
	5.66

(± 0.03)
	5.56

(± 0.06)
	5.50

(± 0.05)
	5.56

(± 0.08)
	5.50

(± 0.05)
	5.53

(± 0.03)
	5.83

(± 0.03)

	
	Group –III


	5.96

(± 0.12)
	5.90

(± 0.10)
	5.90

(± 0.11)
	5.86

(± 0.17)
	5.83

(± 0.13)
	5.86

(± 0.12)
	6.10

(± 0.15)

	
	Group–IV
	6.53

(±0.26)
	6.4

(±0.32)
	6.33

(±0.28)
	6.36

(±0.31)
	6.60

(±0.35)
	6.56

(±0.31)
	6.63

(±0.26)

	Neutrophils  (%)
	Group- 1
	33.00

(± 2.51)
	37.33

(± 2.66)
	37.00

(± 2.51)
	36.66

(± 2.33)
	33.00

(± 3.05)
	32.00

(± 3.51)
	32.33

(± 2.66)

	
	Group –II
	34.33

(± 2.33)
	38.00

(± 1.52)
	37.66

(± 1.85)
	36.36

(± 1.45)
	33.66

(± 0.66)
	31.33

(± 2.40)
	31.66

(± 0.88)

	
	Group –III


	35.33

(± 1.45)
	37.00

(± 1.15)
	38.33

(± 1.66)
	36.36

(± 1.85)
	33.33

(± 2.40)
	31.66

(± 3.38)
	29.66

(± 2.40)

	
	Group–IV
	30.00

(±1.73)
	32.33

(±1.45)
	33.00

(±1.73)
	34.00

(±1.73)
	31.66

(±1.66)
	29.00

(±1.73)
	27.33

(±1.20)

	Lymphocytes (%)
	Group- 1
	67.00

(± 2.51)
	62.66

(± 2.66)
	63.00

(± 2.51)
	63.33

(± 2.33)
	67.00

(± 3.05)
	68.00

(± 3.51)
	67.66

(± 2.66)

	
	Group –II
	65.66

(± 2.33)
	62.00

(± 1.52)
	62.33

(± 1.85)
	63.33

(± 1.45)
	64.33

(± 0.66)
	68.66

(± 2.40)
	68.33

(± 0.88)

	
	Group –III


	64.66

(± 1.45)
	63.00

(± 1.15)
	61.66

(± 1.66)
	63.66

(± 2.18)
	68.33

(± 0.88)
	68.33

(± 3.38)
	70.33

(± 2.40)

	
	Group–IV
	72.00

(±1.52)
	67.66

(±1.45)
	67.67

(±1.45)
	67.33

(±0.88)
	69.33

(±2.18)
	73.66

(±0.33)
	73.00

(±1.15)


Conclusion:  Seabuckthorn oil and Dermanol ointment are safe for application on cutaneous excisional wounds in bovines and result in faster healing of wounds.  
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