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The effect of Snakehead (Ophiocephalus streatus) Fish
Water Extract Cream on the Recovery of

Rabbit’s (Oryctolagus cuniculus)

Skin Wound Histopathologically

Robert Tungadi, Faisal Attamimi, Eva Firmina Sa bu, and Rama P. Hiola
Gorontalo State Universily, Faculty of Health and Sport Sciences, Gorontalo City

Ahbstract

The aims of the study were 1o discover the effeer of cream with several concentrations, duration of wound re-
covery, effective level needed and skin histological difference of snakehead fish water extract cream and contral
on wound recovery. The research design used was repeated measure designs. The samples of the study were
nine rabhits divided into three groups of treatment : group 1 (0,5%), group 11 (1%}, and group 111 (2%). Each
rabbit in each group was wounded at the left and Aght dorsal parts as wide as 4 em? with scalpel to make open
wonnd, Wound at the left dorsul was applied with snakehead fish ceeam and the right dorsal with basic cream
as contral according to concentration of each zronp. The observalion was done on day 3, day 6 and day 12 by

easuring the size of wound and taking photo at the wounded arca, Then on day 12, skin incision was done on

Makassar linlainational Byivipasium

each group to observe histopathology. The data were analyzed stalistically by applying SPSS 15 program of
repeated measures test. The results of the study indicated that zroup 111 (2%) had significant effect on recovery
of wound by narrowing the size of wound cach day (p<0.035) and this is proven by observing the skin histopa-
thology showing 2% concentration improves the granulation tissue very quickly on day 12 compared to 0.5%
and [%h concentration. From this study, It can be concluded that the application of snakehead fish eream 2%
concentration for 12 days can aceelerate the wound recovery,

Keywords: Cream, histopathology, snakehead fish, wound recovery

Introduction

All provinees in eastern part of Indonesia are rich
in natural products from sca plants and animals. Goron-
talo province is one of them. The snakehead fish is many
found in Gorontale Provinee especially in marsh and lakes.
The snakchead fish is fresh water fish that has many func-
tion in improving public health and reported can increase
skin wound healing. The snakchead fish have biochemistry
component such as amino acids and fatty acids are very im-
portant to synthesis ol collagen fiber during wound healing
process.' One problem faced by people and surroundings
is less information about the benefit of the snakehead fish,
The snakehead fish is other alternative of albumin protein
sources. Albumin is one of the greatest number of proteins
in plasma liguid that achicves 60% for new tssue eell for-
mation, Tn medicine, this albumin is used o aceelerate res-
toration of human body cell tissue broken by surper?

Simail: FongadiEvakoo. com

At the moment, particularly Indonesia, albumin serum
often nuscd by patients is hard to come by, For once sur-
gery. by using this scrum can reach three times of 100 ml.
From the result of Suprayitno's researcher (2003}, on some
fish in Indonesia, the large number of albumin and amino
acids were found on snakehead fish compared 1o those in
other fish such as calfish, goldfish, gurami, ete.? Givin e al-
bumin therapy with snakehead water extract orall ¥ ¢an as-
sist wound healing process faster. Making snakehead fish
water extract as wound healing at post-operation is not only
cheaper than albumin serum but the wound also recover
faster within three days than albumin serum. It takes three
bottles of albumin serum that are very cxpensive, Besides
that. the snzkehead fsh has discomioriablity taken because
it stells fishy. Therefore, this is one of appropriate alterna.
tive 1o muke snakehead fish waler extract in oiher dosage
form.?

Ureom is semi solid dosage form like thick-cmulsion
contaming no less than 60% water and intended to external
application.® Cream o/w is good cream for delivering active
compound to targel tissues, gratifying appearance and feel-
ing comfortable afier using it. This cream is not “reasy and

Recent Prograss in Drug Discovery | March | 2000
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easy to be cleaned.® There are many doctors and patienls
prefer using cream to using ointment. In this case, cream
is @ lot easier spread on skin layer than ointment especially
cream ofw.”

Damage to the skin frequently provokes wounds or ex-
tensive loss of tissues and to reestablish functional integrity
a complex process of wound healing begins. This sequence
involves the migration of cells to the wound, proliferation
ol differant cells types, and changes in the synihetic and sc-
cretory cellular activities.*® Arachidonic acid is one of the
maost praminent polvunsaturated fatty acids in the skin, and
its functional role depends largely on the generation of bio-
logically polent oxidative metabolites. Eicosaneid, arachi-
donic acid derivates, act as inflammatory mediators. They
are chemotactic agents for leukocyte, stimulating vessel di-
lation and induce platelet aggregation, The eicosanoid fam-
ily consists of prostaglandins, thromboxanes, leukotrienes,
and other many physiological and pathological process and
are potent regulators of cell function.'

The present work evaluates the ¢linical and histopath-
ological aspects of cutaneous application of snakehead fish
cream with three concentrations of cream (0.3, 1%, 2%}
on the healing of surgically created open wounds on rab-

bits.
Materials and Methods

The study protoce] and procedures were reviewed and
approved by the health research cthics committee of facuily
of Medicine, Hasanuddin University.

Sample extraction

The snakehead fish were bought from tradilional
market of equal body weight standard. The samples were
cleaned by water and cut head and tail then the body of fish
cut and taken bones. The sample 3 kg that have been pro-
cessed and cleaned 1l cut small box. The samples were put
into caldron by using 1 liter of water, afier that steamed for
13 minutes and scttled 60°C. afterwards gained snakehead
fish water extract. [t was put into funnel then extracted with
hexan {1:1), shaked and rested till formed two layers. The
Water extract layer was taken and the hexan liquid layer
was thrown. The snakehead fish water extract was stcamed
till dry with using vacuum evaporator and got dry extract.

Snakehead Fish Cream Preparation

The snakehead fish dry extract was weighed and for-
mulated into cream ofw desage Form in the following way
: Ol phases were made by melting some materials that dis-
solve in oil phase, The temperature was kept at 60°C, Water
phases were made by dissolving some materials that dis-
solve in water phase including the snakchead dry extract,
The temperature was kept at 60°C. Emulsion was made by
adding oil phase into water phase while mixed with electnie
mixer for 3 minutes then rested for 20 seconds while back
mixed till formed homogenous cmulsion, It was put into 10
£ cream tube.

Histopathology Examination

Nine clinically healthy young male rabbits 2 - 2.5kg
of weights were used in the experiment. Three rabbits per
group were maintained in a box {0.64 m?) with some veg-
etables and carrots.

Local subcutaneous anesthesia with lidokain 2%, us-
ing the inverted-L technigue, was administered on all rab-
bits. The samples of the study were nine rabbits divided
into three groups of treatment : group 1 (0,5%), group 1
(1%), and group 111 (2%). Each rabbit in cach group was
wounded at the left and right dorsal parts as wide as 4 cm?
with scalpel to make open wound. Wound at the left dorsal
was applied with snakehead fish cream (1 g) and the right
dorsal with basic cream as control according to concentra-
tion of each group. A bandage was placed around wound of
rabbits dorsal perimeter, with the same width as the gauze
that covered the wounds. After the surgical procedures, the
animals continued their normal diet, and did not receive
any antibiotic or anti-inflammatoery treatment.

The wounds were rinsed every day observation (day 3,
day & and day 12} with physiologic saline solution and new
ravon gouze confaining snakehead fish cream. The basie
cream was placed on the control wounds, This procedure
wad repeated for 3, 6, 12 days for the first, second and third
groups respeclively.

The observation was done on day 3, day 6 and day
12 by measuring the size of wound and taking photo at the
wounded area. Skin biopsics were taken on day 12 postop-
eratively and in order 1o take tissue adjacent to the wound,
fragments were extended | cm from each margin and deep-
cned to the muscular plane. The fragments were immersed
in formalin buffer solution. For histological examination,
the fixed specimens were processed routinely and em-
bedded in parafin. Sections with 3 micron thickness were
stained with hematoxylin and eosin, 12134

The data were analyzed statistically by applying SPSS
15 program of repeated measures test.

Results

Effect aof snakehead fish cream of wonnd areas

On the 37,6%,12% day of each group, the experimental
wounds treated with snakehead fish cream showed a sta-
tistically significant reduction (p=0.03) of measured area
{Tables 1, 2, 3, 4). This showed that was difference of giv-
ing influence snakehead fish water extract cream in several
conceniration and control on wounds arca healing process.

On the other hand, the observation days (on the 3™,
6%, 12% days) affected wounds area healing. They could
be showed by significant value almost approximate 0.000
{lable 3). Furthermore, it was also showed that not enly
the interaction between duration of observation days and
cream concentration that used it but also wound arca heal-
ings on significant value {p=0.03). Besides that, very good
clinical progress of treated wounds on the 12 day espe-
cially cream of 2% concentration had the fastest healing
effect in accordance with duration of observation days.
Meanwhile control wounds were in the final stage of the

98 |
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healing process (Table 3) and exhibited small central arcas
of granulation tissue, However, these control wounds still
needed some more time to complete healing. In Figure 1,
It described average plot of wound area marginal based on
observation result. This showed that cream of 0.5%, 1%,

Table 1. Area (cm?) of Wounds on the 3rd day

2% concentration had same pattemn in wounds healing on
rabhit skin and good design especially cream 2% compared
1o the other concentrations. Because the result of obscrva-
tion showed the smallest wound area compared to the other
concentrations on all of observation days,

Experimental proups

Rabhbits
Control 0.5% (5 mg/l g) Control 1% (10 mg/l g) Control 2% (20 mg/1 g)
1 4 4 4 4 4 32
2 4 3.6 4 28 4 1.9
3 4 4 4 34 4 2.3

Table 2. Arca (Cm?) of wounds on the 62 day

Experimental groups

Sk Control 0.5% (Smg/l g) Control 1% (10 mg/1 g) Control 2% (20 mg/1 )
1 NS i4 3.8 3.2 3.2 24
2 4 7 16 25 2.3 1.5
3 3.6 2.0 3l 3. 1.8 2.1

Table 3. Arca (Cm?) of wounds on the 12* day

Experimental groups

sabhi Control 0.5% (S5mgfl gy  Control 1% (10 mg/1 =) Control 2% (20 mg/l g)
1 2.7 0.8 3.1 0.7 24 0.7
2 3.1 1.3 2.7 1.2 1.7 0%
k) 1.7 1.4 2.6 1.6 09 0.3

Table 4. The influcnce of giving concentration of snakehead fish cream and control on wounds arca

Source o A df Mean Square F Sig. P = rtial Eta
of Squares Squares
Intercept 396,365 1 396 365 1947.561 0,994
Konsent 18.963 5 3.793 18.6335 0 0.B86
Error 2.442 12 0204 0

Table 5. The influence of day on wound healing that was spread snakehcead fish water extract eream compared 1o control

. . Parti
Effect Value  F  Hypothesisdf Errofdf Sig. S;::]rfn:n
Pillai’s Trace 0.931 73.657 2.000 11000 0000 0.931
Days Wilk's Lambda 0.069  73.657 2.000 L1000 0.000 0,931
Haotelling s trace 13.392  73.657 2.000 11000 0.000 0.911
Roy’s Largest Root 13.392 73657 2.000 11000 0.000 0,931 -
Pillai’s Trace LO31  2.656 10,600 . . .24.000 0024 0,525
Wilk's Lambda 0.171 3,125 10,000 22000 0.012 0.587
Day + Konsent = =
Hotelling's trace 3.562 3.562 10.000 20.000 0.008 (640
Foy's Largest oot 3.151 7.562 5,000 12,000 0002 0.759
Recent Progress in Drug Discovery | March | 2002 EE]
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Figure 1. The Profil of effective concentration of snake-
licad fish water extract erearm Clinical Evaluation

Adfter skin excisions on day, it was possiblc 1o abserve
control wounds with hyperemia, necroscs and highly vas-
cularized granulation tissue. Although the wound borders
were geometrically well defined, edema and crust sur-
rounding the wound marging were generally phserved. In
this cxperimental stage, the most striking feature of the
treated wounds was a well-preserved vascular bed with dis-
crect hyperemia and also the presence of edema in granula-
tion tissue (Figure 1A).

On the 3% day, the treated wound (Lream 0.5%0)
showed alteration of wound [orm that was marked by fi-
brin varns young yellow color which covered into wounds
{Figure 1B). In contrasl, control wounds were still visible
necrosis and inflammation that marked still much blood
around the weunds and produced hyperemia (Figure 2A)
whereas result of wound arca measuring showed no altera-
tion of wound areas (Table 1). The treated wound (Cream
194} showed alteration of wound form for the third rabbits
{hat marked growing of new granulation tissues on wound
margins (a little crust area) (Figure 34). Whereas result of
wound area measuring showed alteration of wound areas
on the third rabbits that marked alleviation of wound ar-
eas (Table 1). The treated wound {Cream 2%) showed that
alteration of wound form faster than cream 0.5% and 1%
ireatment {Table 1, figurc 3A).

On the 6% day, the control wounds (Cream 0.5%, 1%,
294 showed that a high quantity of crust was detected sur-
rounding the control wounds® margins, which described
oranulation tissue in the central area, hyperemia and edema
(Figures 2B, 4B, 6B). Al the same time. treated wounds
not only had no crust but also presented well-developed
granulation tissue. In addition, no secretion in the treated
wound bad was observed, although the presence of 2 mild
byperemia and few edema areas were detected (Fizures 1€,
313, 5B). Treated swounds had 2 geometrical alteration char-
acterized by approximation of berders, This process was
strengthened by significant reduction in the wourd area
(Tables 20

ZUUY NMAKEsSAr inueiiauuia DYWL

On the 12® day, the control wounds were still visible
hyperemia, crust and edema on the wounds  espeeially
control wound of cream 0.5% and 1% {Figure 2C, 4C).
Whereas control wound of cream 2% had small areas uf
central granulation tissue, though it needed more time for
total healing resolution (Figure 6C). At the same time, the
treated wounds showed complete epithelial resurfacing
with hair follicles lining the borders of wounds charactar-
izing 2 centripetal evolution of contraction and presented
better clinical evolution than the control wounds (Figures
1D, 3C, 5C and Table 3).

Treated wounds (Cream 0.5%)

2C (the 12* day)
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Treated wounds (Cream 1%)

Figure 44 (the 37 day)

4C (the 120 day)
Treated wounds (Cream 2%)
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Control Wounds (Cream 2%)

;B
e

Figure 6A {the 3

* day)

R

6C (the 12" day

Histological evaluation

On the 12* day after excision, the contral wounds
had a areat presence of crust, highly infiltrated eranulation
tissue with inflammatory cells, and many active spindle-
shaped cells. which were fbroblasts (Figure 7B, It showed
amild process of epithelialization beneath an area of crust,
and highly infiltrated conncetive tissue with polymorpho-
nuclear leukocytes (Figure 7B). This process needed more
time 1o conclude cpithelial resurfacing due to the evident
area of epithelium discontinuity, This also could be com-
pared o normal skin (Figure 7A). and the other treated
wolnds (cream of (L3%., 1%, 2% concentrations) histo-
pathologically (Figures 7C, 713, 7E),

On the 12% duy after excision, The treated wound
{Cream 0.5%) showed that the presence of epidermal crusts
between the transitional area of hyperplastic epithelium
and healing tissue, Granulation tissue was also more devel-
oped with minor inflammatory infiltration, the presence of
plasma cells, active fibroblasts around new formed capil-
laries. and abundant extracellular matrix (Figure 7C).

On the 12% day after excision, the treated wound
(Cream 1%) presented a strong epidermic hyperplasia,
though no epidermic cresis moving towards the subjacent
connective lissue were detected, Furthermaore, fibroblasts
exhibited 2 high activity of synthesis and a mild inflam-
matory infilration in the subepidermic tissue next 1o the
transitional area between the skin and cicatricial tissue, In
treated wounds the epithelium still presented a hyperplastis
appearance, and fibroblasts with characteristic arrangement
of miofibroblasts were ohserved. Alse, the treated wound
tCream 1%} presested o reduction of inflammatory cells
in ground substance and in the newly formed vascular bed
(Figure T,

On the 12" day after excision, “the treated wound
tCream 2% deseribed a better clinical progress and micra-
scopic healing process, than those of control wounds and
treated wounds (Cream 0.5% and %) at 12 davs. Wound
treated with cream 2% showed total epithelial resurlacing
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and subjacent conneclive tissue very active libroblustic
cells in the synthesis of extracellular matrix, especially col-
lagen fibers. In addition, the amorphous ground substance
had a mild quantity of inflammatory eells (Figure 715,

Figuir: TA. The Normul Skin consists Bf epLd-.rqu layer
{arrow). dermis layer (star), and sub-cutan tis-
sue (arrowhead)

Figure ?B Th-. Control ‘.’ﬁ‘uund (12th day]), nh-;c:u e exlen-
sive arca of crust (large arrow) over the granu-
lation tissue, The granulation tissue presenling
several active (ibrohlasts (arrow) and inflam-
matory cells (arrowheads) surrounding capil-
laries (star).

Figure 7C. The Treated Wound (Cream 0.5%). note the
hyperplasic epithelium near the transitional re-
gion of the wound bad and the presence of epi-
dermal crusts (large narrow). The granulation
tissue exhibiting intense production of extra-
cellular matrix (areow). Deep arcas of granula-
tion tissue with capillarices (star) surrounded by
plasma cells,

Figure TD The Treated wound (Cream l“ful h-:.:lmﬂ tran-
sitional arca showing epidermal crest of hyper-
plasic epithelium migrating o the connectlive
tissue. The hyperplasic epithelium  showing
intense inflammatory infiltration (large arrow).
The conneclive tissue presenting miolibroblas.
tic cells organized in the traction arca (arrows),
under the hyperplasic epithelium {large arrow).
Deep areas of granulation tissue with capillary
{star) surrounded by fibroblasts (amow),

T 5 ¥

Flgure TE rh... T] cutLr,i Wuund [Crc"tm 2%] thr. epithe-
lialization region {large arrow) und subjucent
connective lissue in remodeling process {star),
Detail of hyperplasic epithelium withow crests
{large areow) and ground substance of connee-
tive tissue. Detail of connective tissue showing
active fibroblast and few polimorphonuclear
cclls (arrows),

Discussion

Essential latly acids (EFA) effectiveness on problems
related 1o skin lesions has been studied since 1929, when
the first observation of skin lesions provoked by a shorlage
of EFA levels in foods were made.™ Linn and shepered'”
dezcribed the cure of those alterations by topical applica-
tion of EFAs. Esscntial fatty acid, linolenic acid and ara-
chidonic acid arc polyunsaturated vegetable lipids that can
not be synthesized by the animal orzanisms, necessitating
renewal by diet.™

According to Prottey™ linoleic and arachidonic acids
are important in the mainlenance of a cutangous barrier to
waler loss and as pr-:curshuf'u[ prostaglanidins, which are
thought to be involved in both the regulation of cell divi-
sion and differentiation of epidermis and consequently in
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~c control of skin scaliness, Elias and Brown™ showed that
~EAs are prevursors of phurmacologically active substane-
= such as thromboxanes, prostacicling, prostaglandins and
thers that are involved in cellular division regulation and
spidermic differentiation,

Ihe snakehead fish is fresh water fish that contain
any proteins such as albumin and aming acids j.e, zlisin.
netionin, isolevsin, triptolan and lisin, Resides that, they
+1=0 have unsaturated fatty acids such as arachidonic acid,
seosapentanoic acid and minerals such as vitamin A, Ca.
Mz, Cu. Fe, Mn, Ni, Co and Zn. All of biochemistry com-
onent from the snakehead fish cun increase wound heualing
rocess on the skin, 22

The arachidonic acid and eicosapentancic acid are a
sowerful pro-inflammatory mediator that causes a migra-

“on of granulocytes and macrophages as well as impor-
ant changes in granulation tissue."* The arachidonic acid
» & precursor from prostaglandin that important act out in
sund healing with increasing of prostaglandin synthesis.
In open wounds, epithclialization occurs after the
~=velopment of @ granulation bed®, which is also furmed
fien the repair process of conneclive tissue is necessary.
v deliniion, this is an inflammatory growth of connective
sue characterized by synthesis and deposition of prod-
<15 of fibrogenie cells that can be divided in three phases
4} cell mobilization and proliferation: and (h) synthesis
nd deposilion of collagen products, glycosaminoglycans
nd extracellular matrix. and (c) a final organization or re-
modeling of the wound scar, ™

This paper evaluated the evolution of the wound heal-
72 process in adult rabbits ulilizing cutancous application
¢ snakehead fish cream with designing of snakehead fish
Saler extract in crcam dosage form with three concentra-

ns e eream 0.5%, 1% and 2%, deseribing a simple
nethodology for wound management and the progression

Fwound healing,

Iy the twelfth day after excision, the treated wound
feream 0.5% was more evolved macroscopically than the
control wounds due to 3 great development of granulation

dssue, contraction in the outer ¢dpe of borders and absence
I secretion, On the other hand, the control wounds had
=utensive areas of crust, hyperemia and edema, Histopath-
logical data in treated wound of cream 0.5% indicated a
nore advanced repair process than control wounds, due to
‘ower inflammatery infiltration and presence of active fi-
oroblasts around newly formed vessels,

While evaluating wounds on the twelfth day of eream

%o had well arranged miofibroblastic cells in the contrac-
tion area while in the control wounds these cellular types
vere in high synthesis activity of matrix components show-
nz little organization in wound boerders.

By the twellth day after excision, the treated wound
feream 2% showed effective concentration in aceclerat-
ng of wound healing process statistically. In this case, the

=zeeleration of the inflammatory process can be explaned
o biological and biochemical features of the arachidonic
scids and amino acids, This polyunsaturated fany acid is

changed by desaturation and elongation of its maleeule 1o
arachidonic acid which is metabolized via the 3-lipesygen-
ase and cyvclooxygenuse pathway in leubotricnes (LTB,.
LTC, and LTD,). prostaglandins {l’(]]:'?_. PGl PG, and
PGLL) and thromboxane A2 by polymorphonuclear cells,
These substances produced by arachidonic acids have pro-
inflammatory properties that can stimulate new vaseular-
ization locally, cell migration, proliferation and Gbroblastic
dilTerentiation as well as extracellular matrix sy nthesis,' 74

On the area of wound contraction, miofibrablust cells
had very important role in closing wound from outer mar-
gin 1o wound center. In this case, it can be showed by cream
2% that indicated the importance of cytokines and orowth
factors in the wound healing process. Many of these fac-
lors, such as the epidermal growth factor (EGF), fibroblas.
tic hasic growth factor {BEGF); platelet-derived growth
Factor {PDGF). transforming growth factor alpha {TGF-n)
and interleukin-6 (11.-6) are cyvtokines that stimulate ke-
ratinoexte proliferation, The topical use of bFGE, PDGF
and TCGF-r in wounds not only lacilitates the migration of
monocytes, neutrophils, macrophages and fikroblosts, bt
also stimulates the proliferution of the granulation tissue,
Histological analysis of the treated tissue showed that the
fish il acted as a local immunogen causing the migration
ol both polvmeorphonuelear lencoeyies and macrophages,
and resulting in proliferative activity during the appearance
of granulation tissue,

In addition. In the snakchead fish contain many fish
oils such as arachidonic acid, cicosapentanoic and high
protein such as albumin and amino acids especially elisin,
lisin and minerals especially Zn, Fe. The all of above cun
accelerate wound healing process.

The present work showed by morphometrical, clinical
and histological agsays that snakehend fsh cream imiproved
the granulation tissue formation and epithelial resurfacing
of wounds. Therefore, the snakehead fish eream containin i
high concentration of unsaturated fatly acids and amino ac-
ids. can be indicated as a therapeatic alternative for wound
healing process.

Conclusion

l. The giving of snakehead fish water cxtract cream with

0.5%, 1%, 2% concentrations and control gave signifi-

cant influcnce of wound areas healing,

The duration of giving snakehend fish water extract

cream on all of cream concentration affected wound

areas healing significantly and occurred interaction be-

tween observation days and concentrations of cream on

wound areas healing on significant value o = 5%.

The effective level of snakehead fish water extract

cream that could accelerate wound healing process was

2% concentration,

4. The histological pictures of rabbit skin on the 12% day
gave significant dilference on (1.5%, 1%, 2% concen-
trations and control concerning wound healifig process.

[ 2]
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