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Abstract:

The purified frog skin peptides were tested on leukemic patients lymphocytes, which revealed effects of
cytotoxicity. Four frogs (Rana ridibunda) were stimulated by single intra-peritoneal injection of
norepinephrine-HCI . Five different peptides;1(18) A, 2(19) L, 3(20) 1,4(21) E and 5(22) Y were isolated and
guantified. The peptide 3(20)I had 5.87% of hemolysis, while healthy human lymphocytes cytotoxic activity
was for 2(19)L with inhibition( -10.4%).All peptides were subjected to polyacrylamide gel electrophoresis.
The results revealed peptides 1(18)A, 2(19)L, 3(20)I which appeared as low as 10 KDa marker.
Theoretically, the whole polypeptide had a molecular weight 7488.61 Dalton and contained on 62.405 amino
acid (a.a). The peptide 4(21)E had a highest inhibitory effect(46%) on tumor cell line L20B. Furthermore ,
peptides effects on acute and chronic myeloid lymphocytic leukemia patients cell cultures revealed
peptides selectivity in their action according to their net charge and functional group as reactant proton
donor by the evidence of peptide 5(22)Y, 16.22 Dalton so it was either N—terminus (--NH,) or C—
terminus (--OH) that led to cross cell membrane then acted as antigen mediated and activated cells in a
high significant value (-142.37+ 47.69)for acute myeloid lymphocytic leukemia .Both of peptides 3(20) |
and 2(19) L were revealed a highly significant differences within Chr.40 and Chr. 22 of inhibition
effects by testing volumes 15 ul and 10 ul . Those inhibition effects were due to peptides reaction with
mitochondrial membrane which led to apoptosis . Conclusion; Frog skin peptides have a therapeutically
worth for malignant diseases. Also some of peptides were activated lymphocytes may to cure
immunodeficiency.
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Introduction:

The amphibians are creatures lacking to The frog skin (Rana ridibunda) peptides
protect themselves against predators, in which they  can eradicate some of both multi drug resistance
are likeable meal to a variety of predators (1). In (MDR) gram positive ,gram negative pathogenic
order to maintain themselves from potential foes, bacteria and parasites as their therapeutic agents(7,
the amphibians have developed their physiological 8). Frogs skin (AMPs) have immunomodulation
and morphological capabilities (2). The skin of  activity (9,10), so they can activate lymphocytes
frogs and toads has two types of glands onto dorsal proliferation by increasing IL-2 and IL-12 levels in
surface, head, and neck. Mucous glands secrete  vitro(11).The purified octadeca peptide pLR Rana
snotty materials to keep their skin moist and  pipiens can activate histamine releasing in vitro
cutaneous respiration. The granular (poison, (8).Chinese doctors advise leukemic patients to
serous)glands act as a defense mechanism when drink Liu Shen Wan as a patent medicine which
frogs stimulated by an injury, stress and microbial contains toad secretions. They observed that juice
invasion(3) .Frogs skin secretions vary according to has effects of curing leukemia (12, 13).The aim of
the species and their toxicity grade (4). The  this study is to focus on cytotoxic effects of Iraqi
researchers reported that skin slimy secretion frog skin peptides on leukemic lymphocytes. These
contained antimicrobial peptides (AMPs) (5). peptides need further in vivo studies to assess their
Esculentin is frog skin peptide and has  effects as to therapeutic trail for many diseases so
insulinotropic action (6). they have a future.
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Materials and Methods:

The experiment was carried out with some
modifications by ignoring frogs gender, while their
housing was in animal house which started with half
October and ended in half December 2017. The
experiments were done in Biotechnology Research
Center laboratories of Al-Nahrain University,
Baghdad, Iraq.

Four Iragi frogs (Rana ridibunda) of different
weights (20, 30, 35 and 45gm) were stimulated to
release secretions from skin glands (14).

Isolation of Secretion

Each frog intra-peritoneal was injected by
norepinephrine-HCI 40 ng/gm of body weight, then
it was left for 15 minutes in 150 ml of 0.1 M NaCl
solution containing 0.01 EDTA as a washing
solution (15).

Peptide Purification

Gel filtration chromatography on Sepharose 6B
was used for protein detection. This gel was
prepared according to Pharmacia catalogue
instructions (Merck KGaA, Darmstadt, Germany).
The isolated secretions were loaded slowly over the
Sepharose 6B gel. The protein was eluted from

color by 20 mM sodium citrate buffer (pH5) and
flow rate was adjusted to give 40 ml per hour. 5 ml
for each fraction was collected. Activity and
absorbance were determined spectrophotometricaly
at 280 nm for each fraction by using UV detector.

Protein Electrophoresis

The gel filtrated peptides(Protein X) were
assayed to measure their molecular weight by using
Sodium Dodecyl Sulfate Polyacrylamide gel (SDS-
PAGE) according to (16). Each fraction (80ug) was
loaded with 18% SDS-PAGE for each well.
Following electrophoresis, the gel was fixed over
night at room temperature in 40% methanol, 7%
acetic in deionized water and staining etc. Protein
ladder (Promega) was for standard proteins with
molecular weights (150,100,75,60,35,25,16 and
10KDa) that used for calibration.

Determination of Protein Concentration

Bradford method (17) was applied to determine
peptides concentration for each of fractions (595
nm) by using the standard curve or the equation
(y=0.0046x+0.0596) as shown in Fig.(1).
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Figure.l. Standard curve for protein concentration determination. Note, y=Protein

fraction

absorbance ( 595 nm), x=Protein concentration ( pug/ ml) .

Determination of peptide concentration by using
Biospec-nano (Shimazu -BIOTEC, Japan).

The reading designed to read the absorbance at
280 nm and peptides concentrations reading were in
micromole (LM).

The molecular weight of peptide fraction was
theoretically calculated using the formula:{Peptide
concentration (ng/mD)}H{Peptide Mole
fraction(uM)} X 1000= Peptide molecular weight
(Dalton).

The number of amino acids in peptide fraction
was mathematically calculated using the formula:
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Peptide molecular weight (Dalton) /Average of
amino acid molecular weight (120Dalton) according
to (18).

Patients under Study

The patients under study were newly admitted
to Al-Imamayn Al-Kadhomiyayn Medical City —
Department of blood diseases. The study involved
four adult male patients suffered of symptoms
(fever, fatigue weight loss, night sweating, recurrent
nose bleeds and swollen lymph nodes ) with ages
22, 40, 43,and 74 years. The suspected patients
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were examined by a specialist physician in blood
diseases. The examinations involved blood film and
bone marrow.

Blood films were stained by Leishman and
examined by a physician. The diagnosed films were
for newly acute and chronic myeloid lymphocytic
leukemia patients (before administration of any
medication) as shown in Fig. (2) which was for
acute myeloid lymphocytic leukemia patient. There
were abnormal increasing in white blood cells count
and immature leukocytes, also alterations in red
blood cells shape and count. Lymphocytes of
patient was cultured without treatment and
incubated in CO, incubator for 24 hrs. and additive
four days at 37C° to observe any blood cells
deformities as shown in Fig. 3 and 4.

Preparation of Healthy Human and Leukemic
Patient Lymphocytes

The preparation of lymphocytes was practiced
according to (19).

Hemolysis Activity

Preparation of healthy human red blood cells
(hRBCs) was carried out as described previously by
(20, 21).

Peptides Biological Activity

The biological activity of different purified
peptides(18A,19L,201,21E and22Y) against L-20B
cell line ,healthy human lymphocytes and healthy
human red blood cells were evaluated separately.
The colorimetric cell viability MTT was used as
described by (19, 22) at absorbance 620nm.

A- L-20B cell line was assayed by transferring
sterile micropipette 200 pl of this cells line
suspension and it was put in sterile ELISA plastic
plate wells by 4 replicates both of tested and control
wells (200pl/ well) then 10ul were pipetted of each
of the tested peptides (18A, 19L ,201,21E and 22Y)
and they were put in columns of wells(10ul/well)
respectively but not for control wells. The plate was
covered and incubated for 24 hrs.at 37C° in CO,
incubator

B- Hemolysis was assayed by transferring sterile
micropipette 200 ul of hRBCs suspension and it
was put in sterile plastic plate wells by 4 replicates
for both of tested and control wells (200pl / well)
then 10upl were pipetted of each of the tested
peptides (18 A, 19 L, 20 I, 21 E and 22 Y), and they
were put in columns of wells (10pl/well)
respectively but not for the control. The plate was
covered and incubated for 24 hrs.at 37C° in CO,
incubator.

C- The prepared healthy human lymphocytes
suspension was tested by transferring sterile
micropipette  200ul of healthy lymphocytes
suspension and it was put in sterile ELISA plastic
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wells by 4 replicates for both of tested and control
wells then 10ul was pipetted of each the tested
peptides 18A,19L,201,21E and 22Y and put their in
columns of wells (10pl/well) respectively but not
for the control. The plate was covered and
incubated for 24 hrs.at 37C° in CO, incubator.20ul
of MTT solution (5 mg/ml) was added to each of
wells in the ELISA plates (A,B and C) and
incubated at 37C° for 24 hrs. Finally,50ul of DMSO
(dimethylsulfoxide) was added to each of wells in
three plates (A,B and C) and incubated at 37C° for
10 minutes .The absorbance was measured for each
well at 620nm by using an ELISA reader .The live
cells percentage of viability and inhibition were
calculated according to the formula :

Gl1% = (OD of control wells —-OD of test wells) /
(OD of control wells) X 100 .

The cytotoxic efficacy of  different
concentrations as volumes (30ul,15ul,10ul and 5pl)
of frog skin purified peptides (18A,19L,201,21E and
22Y) were done by using the colorimetric cell
viability MTT assay as described by (19,22). The
peptide fractions were named by letters A, L, |
(Ali); E (Evan) and Y (Yousif).

Statistical Analysis

Data were statistically analyzed by using the
program Statistical Analysis System SAS (23) to
study the coefficient on the studied traits. A
comparison of the significant differences between
the values was done by using the least-squared
means (Ism).

Results:

The blood films examination of acute myeloid
lymphocytic leukemia patients revealed anomalies
in both of patients erythrocytes and leukocytes so as
an increasing in leukocytes count, immature
leukocytes, lymphocytes shape alteration and

patients nucleated red blood cells as shown in Fig. 2

Figure 2. Blood film for acute myeloid
lymphocytic leukemia patient (acute 74 year),
which contains nucleated RBCs with their
attachment and large size of lymphocytes
Leishman stain (Qil lens).
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While patients lymphocytes cell culture
revealed large number after 24 hrs. of incubation
period as shown in Fig.3.Hence, day 5 of
incubation period revealed different shapes and

sizes of lymphocytes as shown in Fig. (4).

Figure 3. Acute myeloid lymphocytic cell culture
after 24 hrs. of incubation without treatment,
which shows large number of lymphocytes. (40X)

Figure 4. Acute myeloid lymphocytic leukemia
cell culture at day 5 of incubation without
treatment, Which contains different shapes of
lymphocytes, large, small rounded cells and
bipolar fusiform attached cells. (60 X)

The purification of isolated secretions revealed
protein substance which consisted of five protein
fractions 18 A, 19 L,20 1,21 E and 22 Y as shown
in Table, 1 and Fig. 5. Hence, the highest
absorbance 0.369 nm was for protein fraction
3(20)I and the lowest absorbance 0.296 nm was
for protein fraction 1(18)A.
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Figure 5. The isolated peptide fraction, 18(A),
19(L), 20(1), 21(E) and 22(Y), that obtained from
frog skin secretion by using column
chromatography.

The present experiment of SDS -PAGE
showed bands and revealed five peptides as shown
in Fig.(6) and collectively forms a polypeptide in
which they appeared as faint band on the gel so the
used series of these fractions are shown in Fig. (5),
that leads to hypothesized that each fraction is a part
of whole polypeptide.
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Figure 6. 18% SDS-PAGE. The protein X was
purified by gel filtration, and the fractions were
loaded on 18% SDS-PAGE. Lane M: is the
PageRuler™ Plus Unstained Rec. Protein
Ladder (Promega); lane 1: fraction A; lane 2:
fraction L; lane 3: fraction I; lane 4: fraction E;
lane 5: fraction Y. The protein for each fraction
was indicated by black asterisk.

Of calculations, the peptide fraction 3(20)I
revealed large molecular weight 3651.2 Dalton and
contained 30.43 a.a. While a small molecular
weight was for peptide fraction 5(22)Y as shown
in Table 1.
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Table 1. Some of chemical and physical properties of extracted peptide fractions from frog skin.

Peptl_de Absor. Absor. Peptide  conc. Mole fraction. Mo_lec. Numl:_)er of
fraction (280nm) (595nm) (ug/ml) (Mole) Weight amino
number (Dalton) acids
1(18)A 0.296 0.067 1.61 1.69 952.7 7.94
2(19)L 0.362 0.085 5.52 8.811 626.5 5.22
3(20)1 0.369 0.114 11.83 3.24 3651.2 30.43
4(21)E 0.351 0.077 3.78 1.686 2242 18.68
5(22)Y 0.320 0.06 0.08 4.933 16.22 0.135

Theoretically, the whole polypeptide had a ladder as shown Fig.(6). This result indicated that
calculated molecular weight 7488.61 Dalton and the fractions 1(18)A, 2(19)L and 3(20)I appeared as
contained 62.405 amino-acid. The polypeptide low as 10KDa marker. The biological activity of
fractions 1(18)A, 2(19) L, 3(20)I, 4 (21) Eand 5 10ul for protein fractions revealed lowest
(22) Y contained 7.94, 5.22 , 30.43, 18.68 and hemolysis 5.87% on healthy hRBCs was to
0.135 amino acid respectively. The peptide fraction peptide fraction 3 (20 1). While the highest
5(22) Y showed low molecular weight (16.22Da), inhibition effect 26.1% on healthy human
that leads to predict that this is an initiator as N- lymphocytes was to protein  fraction 1(18)A.
terminus (--NH,) of the peptide or hydroxide ion (--  Furthermore, the results revealed the highest
OH) as shown in Table 1.Therefore,the SDS —page inhibition 46% on tumor cell line L-20B was to
showed final band near to 10KDa compared to protein fraction 4 (21)E as shown in Table 2.

Table 2. Some of biological activities by testing the concentration of peptide fractions, that isolated
from lIragi frog skin secretion Rana ridibunda.

Peptide fraction no Peptide conc. Hemolysis% of Inhibition % of Inhibition % of
' (ug/ml) healthy hRBCs healthy lymphocytes  tumor cell line L20B
1(18)A 1.61 7.04 26.1 25
2(19)L 5.52 6.26 -10.4 43.5
3(20)1 11.83 5.87 -16.5 40.3
4(21)E 3.78 8.8 -146.9 46
5(22)Y 0.08 8.4 - 550.4 0.8

(- )=Activation effect by decreasing inhibition%.

In this study , results revealed an obvious  the lowest mean -142.37+47.690f protein fraction
significant difference in inhibition percentage of  5(22) Y, P< 0.01. While there were percentages
effects for protein fraction 3(20) I on leukemic  of inhibition for protein fractions 2(19)L
lymphocytes in cell culture of acute myeloid  41.87+2.57, 3(20)I 38.62 £ 2.57 and 38.10+2.59,P<
lymphocytic leukemia patients with the highest  0.01in cell culture of chronic myeloid leukemia
mean 7.65 + 6.63 so it was the best one in inhibition patients but not significant as shown in Table3.
mean from the other 3 treatments, in contrast with

Table 3. Statistical differences between types of peptides effect as inhibition rate% in acute and
chronic leukemic patients cell cultures .

Acut.74 year Chr. 40year Chr. 22year Chr. 43year
Prot. Frac. Mean +S.E Mean +S.E Mean +S.E Mean +S.E
Frac. 1(18)A -14.67+6.17° 39.57+ 10.59° 28.15+7.21° 26.82+ 4.38°
Frac. 2(19)L 1.42+9.48" 28.95+ 14.57° 41.87+2.57% 31.62+5.78%
Frac. 3(20)I 7.65+ 6.63° 38.10+ 2.59% 32.50+ 6.69° 38.62+ 2.24%
Frac. 4(21)E -4.02+7.01° 34.10+ 4.27° 35.85+ 7.24° 10.40+ 26.79°
Frac. 5(22)Y -142.37+ 47.69° 16.15+ 6.95° 30.00+ 2.70° -5.35+ 24.97°
Significant *x N .s N.s N .s

N.S. =Non-significant ** =P<0.01
Acute myeloid lymphocytic leukemia for 74 years old male patient (Acute 74).Chronic myeloid lymphocytic
leukemia for male patients(Chr.40,22,43) . ( - ) = Activation effect by decreasing in inhibition rate.

Also the assessment of the effective significant of inhibition 43.6+ 3.94 was to volume
protein  fractions  concentrations (volume) on 5ul with patient cell culture (Chr.40 )in comparison
leukemic  lymphocytes in cell culture of chronic  with volume 30 ul by the mean value 10.22+
myeloid lymphocytic leukemia revealed to a highly ~ 8.68, P<0.01.While the highly significant inhibition
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41.18 + 4.73) was to tested volume 30ul in
comparison to lowest inhibition 22.84 +4.04 P<0.05
was for the tested volume 5ul in (chr.22) patient
as shown in Table 4.

There were no statistical significant
differences between the tested protein fractions

(peptides) volumes (30pl, 15ul, 10ul and 5ul) on
leukemic patients lymphocytes of( acut.74) and
(chr.43) in despite of mathematical differences
between volumes effects but not significant as
shown in Table 4.

Table 4. Statistical differences between types of peptides concentration (volume) effect as inhibition

rate in acute and chronic

Tested Acut . 74 Chr.40 Chr.22 Chr.43
Conc. Mean £S. E Mean £S. E Mean £S. E Mean £S. E
Vol. 1(30ul) -59.98+ 51.96 % 10.22+ 8.68° 41.18+ 4.73° 39.16+ 2.86°
Vol. 2(15ul) -37.40+ 32.47% 33.58+ 4.94° 38.50+ 1.87° 33.04+ 3.44°
Vol. 3(10ul) -16.62+ 20.12° 38.10+ 5.75° 32.18+ 5.41%* 6.74% 21.07°
Vol. 4(5ul) -7.60+ 10.84% 43.60+ 3.94° 22.84+ 4.04° 2.76+19.37°
Significant N. s. *x * N. s.

N .s = Non-significant, * = P< 0.05, ** = P< 0.01

Chronic myeloid lymphocytic leukemia (Chr.), (-) = Activation effect by decreasing in inhibition rate.

Discussion:

Peptides were secreted from the skin glands of
stimulated Iragi frogs. In this study , five peptide
fractions were isolated and purified by using
Sepharose 6B gel as an alternative method for
protein purification instead of Sephadix G50 or
Sepharose FF which were used by the other
researchers (1, 2, 24). Furthermore, the purified
peptide under study had molecular weight 7488.61
Dalton and less than 10 KDa in agreement with
(24).The obtained peptide contained 62.405 amino
acid residues in agreement with (25) in their
mimicry, who published that the peptide containing
63 amino acid residues.

The biological activity of purified peptides on
hRBCs may lead to predict peptide 2(19)L which
contain 5.22 amino acids that may possess the
specific amino acid that capable to react with cell
membrane and trans-membrane channels of hRBCs
because of hydrophobic interactions thereby caused
an increase in cells membrane permeability with
low hemolytic activity in agreement with (1, 12,
21, 26).

The study suggested , that peptides are differed
among themselves in their bioactivity and of their
mode of action according to the initiator functional
group , as on N-- terminus of amine group (--NH,)
or hydroxide ion (--OH) of C--terminus in first
amino acid , which appeared in 5 (22) Y peptide
with a molecular weight 16.22 Dalton in agreement
with (9). Those functional groups have a reactant
proton , which may have reacted with outer, inner
cell membrane and mitochondrial membrane of
under studied cell cultures in agreement with
(25) .

All tested peptides revealed inhibitory effects
for tumor cell line L20B that can be attributed to
cells sensitivity and they have a certain mechanism
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to defend against the tested peptides that led to
predict, the peptide 2(19) L which contained 5.22
amino acid residue crossed cell membrane, thereby
reacted with mitochondrial membrane then caused
death in agreement with (27, 28).The outer
lymphocytic leukemia cells membrane had
phosphatidyl serine (3-9%), which led to their
negatively charged and predict an -electrostatic
interactions with our tested peptide 2(19) L 5.22 a.a
and 3 (20) | 30 a.a. Finally, these peptides
penetrated cell membrane and caused apoptosis for
both of acute and chronic myeloid cells in
agreement with (13, 29, 30).While healthy human
lymphocytes revealed activation and proliferation
at the same peptide because of its capability to
stimulate lymphocytes to secret interleukins (IL-2)
in vitro in agreement with (9, 11, 31, 32, 33).
Furthermore, this peptide may have a capability for
differential recognition between healthy
lymphocytes cell membrane and L-20B tumor cell
membrane in agreement with (8).

In this study, the peptides possess inhibition
effects on chronic myeloid lymphocytic leukemia
cell culture, but not significant. While both peptides
2(19)L  and 3(20)I inhibit acute myeloid
lymphocytic leukemia cell culture in agreement
with (34) who published their using of isolated
peptide(3200 Dalton), which inhibited the inducted
tumor in mice . Hence, the effect of tested peptide
may directed for disruption of leukemic cell
membrane , also the effect may involve induction
of apoptosis and cell death in agreement with
(10).

The peptides 3(20)1 (30.43 a.a.) and 2(19)L(5.22
a.a.) reveal the most selective effects on chronic
myeloid lymphocytic leukemia cell culture by
concentrations 11.83 pg/ml and 5.52 pg/ml
respectively so as their tested volumes 15ul, and 10
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ul, they have been analogues for maganin-2 peptide
by its effect on hematopoietic and solid tumors at
concentration as low as 12ug /ml in agreement with
(35).

In this study, the tested peptides 1(18)A 7.94
a.a,4 (21) E 18.63 a.a and 59(22) Y 0.135 a.a may
act as antigenic effect for activation to acute
myeloid leukemia cells that lead to proliferation by
reaction of peptides with cell membrane receptors
in agreement with (10, 34,36).

Conclusions:

Iragi frogs skin (Rana ridibunda) peptides are
five bioactive molecules so they have low
molecular weight with a number of amino acids
which contain either ---NH, or ---OH functional
group which reacts with lymphocytes and
mitochondrial membranes. The peptides have
significantly selective effects on leukemic patients
cell cultures and have low toxic effect on human red
blood cells. Some of peptides have cytotoxic effect
as on lymphocytes inhibition rate versa peptides
which are activated lymphocytes. Peptides are
reacted as antigens sequel to cell mediated antigen
immune response. Also peptides concentrations
differ in their effects. Seemingly, frog skin peptides
possess therapeutic benefits for malignant diseases
and immunodeficiency.

Acknowledgment

Author acknowledged Lecturer Dr. Hala
Haitham Al-Haideri for her assistance, Molecular
Microbiology, College of Science for Women,
Baghdad University, Irag.

Conflicts of Interest: None.

References:

1. Asoodeh A, Naderi-anesh H, Mirshahi M, Ranjbar B.
Purification and characterization of an antibacterial
,antifungal and non-hemolytic peptide from Rana
ridibunda . J.Sci.l.Iran.2004 Autu; 15 (4):303-309.

2. Assodeh A, Zardini H Z, Chamani J. Identification
and characterization of two novel antimicrobial
peptides , temporin —Rb , from skin secretions of the
marsh frog (Rana ridibunda). J. Peptides. Sci. 2012
Jan; 18(1):10-16.

3. Wang H., Ran R, Yu H, Yu Z, Hu Y, Zheng H.et al.
Identification and characterization of antimicrobial
peptides from skin of Amolops ricktti (Anura:Ranidae).
Peptides.2012 Jan;33(1):27-34.

4. Xu X, Lai R .The chemistry and biological activities
of peptides from skin secretions. Chem. Rev.2015
Feb; 115(4): 1760- 1846.

5. 5-Wang G, Li X,Wang Z . APD3: The antimicrobial
peptide data base as a tool for research and education.
Nucleic Acids Res.2016 Jan; 44 (4) D1087-D1093.

46

6. Vasu S, McGahon M K, Moffett R C, Curtis TM.,
Conolon JM, Abdel-Wahab Y H et al. Esculentin-
2CHa(1-30) and its analogues: Stability and
mechanisms of insulinotropic action. J. Endocrinol.
2017 Mar; 232(3): 423-435.

7. EI Haj Moussa A, El-Dakdouki M.H, Olama Z,
Moussad E. Antimicrobial effect of Rana ridibunda
skin glands peptides against multidrug resistant
pathogens. Int. J. Curr. Microbiol. App .Sci. 2015 Apr;
4:62-74 .

8. Huerta-Cantillo J, Navarro-Garicia F. Properties and
design of antimicrobial peptides as potential tools
against pathogens and malignant cells .Investigation
on Discapacidad. J. Visu. Exp.2016; 5(2):96-115.

9. Graham C, Irvine AE, McClean S, Richter SC, Flatt
PR, Shaw C. Peptide tyrosine arginine, a potent
immune-modulatory peptide isolated and structurally
characterized from the skin secretions of the dusky
gopher frog, Rana sevosa. Peptides.2005 Jan; 26: 737-
743.

10.Pantic JM, Jovanovic IP, Radosavaljevic GD,
Arsenijevic NN, Conolon JM, Lukic ML. The potential
of frog skin-derived peptides for development into
therapeutically-valuable immunomodulatory agents.
Molecules.2017 Dec; 22: 2071-2083.

11. Fremont-Rahi JJ, Ek C, Williamson PL, Fox JG,
Muthupalani S .Mycobacterium liflandii outbreak in a
research colony of Xenopus (Silurana) tropicalis
frogs. Vet. Pathol.2011 Jul; 48 (4):856-867.

12.Kim S, Kim SS, Bang YJ, Kim SJ, Lee BJ. In vitro
activities of native and designed peptide antibiotics
against drug sensitive and resistant tumor cell lines.
Peptides .2003 Jul; 24(7):945-53.

13.Liu Y, Chen L, Gong Z, Shen L, Kao C, Hock JM
et al. Lovastatin  enhances adenovirus-mediated
TRAIL induced apoptosis by depleting cholesterol
of lipid rafts and affecting CAR and death receptor
expression of prostate cancer cells . Oncotarget.2015
Feb; 6 (5): 3055-3070.

14. Al- Ghaferi N , Koloziejec J, Nowotny N, Coquet L,
Jouenne T ,Leprince, J et al. Antimicrobial peptides
from skin secretions of the South-East Asian frog
Hylarana erythraea (Ranidae).Peptides.2010
Apr;31(4):548-554 .

15.Li J, Xu X, Xu C, Zhou W, Zhang K,Yu Hetal.
Anti-infection peptidomics of amphibian skin. Mol.
Cell Proteomics.2007 Jan;6 (5):882-894.

16. Neuhoff V, Stamm R, Eibl H. Clear background and
highly sensitive protein staining with Coomassie Blue
dye in polyacrylamide gel: a systematic analysis.
Electrophor.1985 ; 6:427-448.

17.Bradford MM. A rapid and sensitive method for
guantitation of microgram quantities of protein
utilizing the principle of protein-dye binding. Analyt
. Biochem.1976 May; 72 (1-2): 248-254.

18. Chegg. The average amino acid residue in a protein has
a molecular weight of 120 Daltons
[Internet].2017.Available from: https://www.chegg.com

19.Freshney R I. Culture of Animal Cell. 6th Edition.
Wily-Liss , New York.2012.

20.Evans BC, Nelson CE, Yu S S, Beavers KR, Kim
AJ, Li Hetal. Ex vivo red blood cell hemolysis assay
for the evaluation of pH-responsive endosomolytic



Baghdad Science Journal

Vol.16(1)2019

agents for cytosolic delivery of bio-macromolecular

drugs. J. Vis. Exp. 2013Mar;(73), e50166,
doi:10.3791/50166.
21.Park JM., Jung J E, Lee B J. Antimicrobial peptide

from the skin of a Korean frog, Ranarugosa .
Biochem. Biophys. Res. Commun. 1994 Nov; 205(1):
948-54.

22.Mahmoudvand H, ,Ezzatkhah F, Sharififar F, Sharifi I,
Dezaki ES. Antileishmanial and cytotoxic effects of
essential oil and methanolic extract of Myrtuscommunis
L .Korean .J. Parasitol. 2015 Feb; 53(1):21-27.

23.SAS. Statistical Analysis System, Users Guide.
Statistical Version 9.1th ed. SAS. Inst. Inc. Cary. N.C.
USA. 2012.

24.El Haj Moussa A, Olama Z, Moussad E, Kavunja H ,
El-Dakdouki H. Characterization of anuran skin
peptides: An alternative to the classical therapeutic
agents used for MDR pathogens. Int. J. Curr. Microbiol.
App Sci.2015 Oct;4(16) : 889-900 .

25.Conolon J M, Mechkraska M. Host defense peptides
with therapeutic potential Pipidae . Pharmaceuticals
(Basel).2014 Jan; 7(1) :58-77.

26.Hong SY , Oh JE, Kwon M, Choi MJ, Lee J H, Lee
BL, H.et al. Identification and characterization of
novel  antimicrobial decapeptides generated by
combinatorial chemistry. Antimic. Agen.
Chemot.1998 Oct; 42(10): 2534-2541.

27.Muzio M, Stockwell B R, Stennick H R, Salvesen GS,
Dixit VM. An induced proximity model for caspase-8
activation. J. Biol .Chem .1998 Jan; 273: 2926-2930.

28.Salmon A L, Cross , L J ,Irvine A E, Lappin T R,
Dathe M ,Krause Get al. Peptide leucine arginine , a
structurally  characterized  from the skin of the
Northern Leopard frog ,Rana pipiens. J .Biol. Chem.
2001Mar; 276(13): 10145-10152 .

47

29.Cruciani RA, Barker JL, Zasloff M, Chen HC,
Colamonici O. Antibiotic maganins exert cytolytic
activity against transforming cell lines through
channel formation. Proc. Natl. Acad. Sci. USA.1991
May; 88(9):3792-3796.

30.Liu S,Yang H, Wan L, Cai HW, Li SF, Li YP et al.
Enhancement  of cytotoxicity of antimicrobial
peptide maganin 1l in tumor cells by bombesin-
targeted delivery . Acta .Pharmacol .Sin .2011 Jan;
32(1): 79- 88.

31.Robert J, Ohta Y. Comparative and developmental
study of the immune system in Xenopus. Dev.
Dyn.2009 Jun; 238(6):1249-1270.

32.Shimizu Y, Inoue E , Ito C. Effect of water-soluble
and non-dialyzable fraction isolated from Senso
(Chan Su) on lymphocyte proliferation and natural
killer activity in- C3H mice . Biol. Pharm .Bull.2004
Feb; 27(2) : 256-60.

33.Vacchelli E, Aranda F, Bloy N, Buque A, Cremer I,
Eggemont A et al .Trial Watch-Immunostimulation
with cytokines in cancer therapy.
Oncoimmunology.2015 Dec; 5(2) e 1115942.

34.Prajapati R K, Faiyaz A, Arbind A. Isolation |,
characterization and evaluation of skin peptide
isolated from Indian blue frog Rana tigrina .DAMA
International .2012 Feb.; 1(2):25-29.

35. Deslouches B, Di YP. Antimicrobial peptides with
selective antitumor mechanisms: prospect for anticancer

applications. Oncotarget .2017 Mar.; 8(28):46635-
46651.
36.Pantic JM, Radosavljevic GD, Jovanovic IP,

Arsenijevic NN, Conolon JM, Lukic ML ..In vivo
administration of frog skin frenatin 2.1S  induces
immunostimulatory phenotypes of mouse mononuclear
cells .Peptides . 2015 Mar.;71 : 269- 275.



Baghdad Science Journal Vo0l.16(1)2019

el 4 glialll LIAY e Rana ridibunda sl £ aiiall Ala e dalidial) culagbiad) < il
adl) (Al

@Lﬁﬂ\ Q;J...\.b)l.\; g.b

sdadAl
DAL Al ol il Ll g pdll Galianl oaimyal 4 slialll LAY e 481 el galicall dla (e ciliie Cilagin & ia) A
oS o3 HCI - Cjdinl )58 e o3 j8e 4oy Ghaall Caysad 3 Leiisy (Rana ridibunda )g dlica ag )l Sudad o3 288 4 glaall)
disi e L8 Gladall OIS S 5860 1(18) AL 2 (19)L,3(20) 1, 4(21) E,5(22) Y (a5 Sy dad
LOAN Ly A J8 il Laiy ¢ 5.87% 4wt il 5 3(20)] iy die Jlad Lo Ji o an g5 andes Dl 6] pen a3 DA
alatinly i sl i S Jea il A clagind) &yl (-10.4%) A s 2(19)L afe aie LA Al il aalul) 4 il
aleall G55 e B el W5 ol 1 (18)A, 2(19) L, 3(20)1 wlasiad) ol il < jed) (18%SDS) Ja el i S) 5o
A421)Exnl o | el (2aln62.405 e s 5iaT5 0 5NT7488.61 i oy e Sladall se (L Lk a9 81 (10K Da)
e e S A lall g o, 30 e 3 i) clagall @l (e S8V L20B (Slaud) gslall Iall e (46%) Ladie 580 e
i) Aind e U Gide s dplamil Adlad L colaindl ol gl el Cun o dalls dall (o slialll ieladl) adll (mbiay)
3 (-=-NHy) Al 4led el Jiay o3 5l 16,22 Gall 555(22)Y il Qg Jeléil) ¢ 55l dual o)) Aladl) Ze sanall 5
dapr s dmivneS il Jory Ladie Caeliaill Jadsi AN @lld aayy o lal) olzal) b jge ) 5255 i 5(--OH) 4l 5 2 Al
3(20) il e JS o, Al (5 slialll e il adl) (aliand ¢ 555 b dasiiill (-142,37 + 47.69) 4 sine dad o) cuilS Cun
Gl A giaa (35 8 el Uedal il 626.5 Suall o)l <3 2(19) Ll Ll 5 ¢ 5illa 3651.2 (S all sl <ld |
Ul 53 4 glialll AT Aaiall A o 101515 pl 5diaall asaall aladiuls 22 Chr, sChr.40 el WA e Ll
Aa Gladiy o) (UL, el LA Cige ) ga5 A5 LoaiS sl slie pe culagiall Jeli Casy 35Sy 38 5 il cilagid)
o=l sall (e Aalaal s Lay ) A slialll LOAT) Lol LA ol i) 5 aldl) (il 503 dpadle daf gl Lay ) g aduzal)

Al cclagind) @ laalll LA aal) alianl o il dalidal) clalsl)

48



