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Abstract: Clostridium perfringens toxins play role in causing pulpy kidney disease poisoning as well enterotoxaemia.
To combat antimicrobial resistance: curbing use, regulations and execution to antimicrobial usage in food along with
withdrawal period is necessary. Aim of study was to optimize the toxins production by indigenously characterized C.
perfringens type D isolates (n=03) under various physicochemical parameters, a lead towards local vaccine production in
Pakistan. Indigenous isolates were characterized on the basis of 16S rRNA and MW349974.1, MW341428.1,
MW332258.1 accession numbers were received from NCBI GenBank. Isolates were identified as toxinotype D through
PCR toxinotyping. Quinolones antibiotic susceptibility testing revealed that isolates observed susceptible to enrofloxacin
and resistant to ciprofloxacillin and ofloxacillin. Optimization of toxins production was determined under the influence
of physical and chemical parameters. Alpha and epsilon toxin production in reinforced clostridial medium (RCM) broth
was observed higher at 37°C after 24h incubation by MW332258.1. Under the influence of 0.2% glucose and 0.3%
tween 80 supplementation in RCM, greater production of alpha and epsilon toxin units was observed by MW332258.1.
Under optimized physicochemical parameters, maximum toxins units were observed; MW332258.1 isolate is excellent
candidate could be used to produce maximum toxin units for vaccine production at industrial scale.

Keywords: Antibiotic resistance, clostridium perfringens toxinotype D, glucose, hemolytic units, pulpy kidney disease.

INTRODUCTION

C. perfringens toxinotype D produces alpha and epsilon
as major toxins, while enterotoxin (CPE) and lambda A as
minor toxins. C. perfringens toxinotype D is the
etiological agent of deadly disecase of sheep and goats
called pulpy kidney disease or overeating disease and a
natural commensal as normal microbiota of intestine. The
Epsilon toxin of bacterium is an angiotoxin and mostly
involved in pathogenesis of this disease and produced in
the alimentary tract or absorbed into systemic blood
circulation (Pawaiya et al., 2020).

In Pakistan, sheep and goat farming contribute major part
of livestock and yields in milk, meat, skin and manure.
For last many years, it has been observed that the growth
of sheep and goats industry has been decreased. The
optimum production of livestock cannot be achieved
without protection from infectious diseases particularly
enterotoxaemia (Zafar et al., 2022). Among the infectious
diseases, enterotoxaemia has proven one of the most
atrocious diseases of small ruminants. Incidence of this
disease is 2-8% but the case fatality rate may go up to 100
% (Derongs et al., 2020). Vaccination can be graded as
one of the best strategies for controlling deadly diseases.
Many factors are responsible for the outbreaks of this
disease including improper vaccination and poor feeding
management (Banwart et al., 2012). Proper vaccination
and better feed management is the only way to combat
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this disease (Alves et al., 2021).

Along with improper vaccination problem, C. perfringens
emerged as a multi drug resistant (MDR) organism and
rapid spread of it poses a serious therapeutic challenge.
Due to emerging health crisis antibiotic resistance is an
alarming issue of 21% century (Ma et al, 2021). The
bacterium has become resistant by adapting against
repeated use of antibiotics and by developing
chromosomal or plasmid borne resistance genes (Nhung
et al., 2017). The present research plan was designed for
isolation and molecular typing of the quinolone resistant
C. perfringens toxinotype D isolates, including
optimization of the alpha and epsilon toxins production
potential under the effect of various physicochemical
parameters. This will be the leading point towards locally
characterized vaccine production, which is the lacking
domain in previous research history of the Pakistan.

MATERIALS AND METHODS

Isolation and Biochemical characterization

Clostridium perfringens was isolated at Anaerobiology
Laboratory, Institute of Microbiology, University of
Veterinary and Animal Sciences, Lahore, Pakistan from
pulpy kidney diseased fecal samples of sheep (n=25) and
goats (n=25) using sterile RCM broth. Cultures were
purified on sterile plates of perfringens agar medium
supplemented D-cycloserine (400mg/L) and incubated at
37°C for 24-48h under anaerobic environment. Double
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zone blood hemolysis and lecithinase activity test was
used for biochemical characterization (Hwang and Park,
2015).

Molecular typing and phylogenetic analysis

After DNA extraction through kit (GeneAll Exgene™,
lot#10619D22018, Korea), biochemically characterized
C. perfringens (n=07) isolates were subjected to
molecular characterization. Isolates were confirmed
through polymerase chain reaction (PCR) thermal cycler
(Kyratec, Australia) using 16S rRNA gene specific
primers following the method of Asghar et al. (2016).
FASTA sequences were submitted to National Center for
Biotechnology Information (NCBI) GenBank for
accession numbers. Phylogenetic analysis was performed
using neighbor Joining algorithm and 1000 bootstrap
replications  through MEGA-X. For molecular
toxinotyping, specific primers were used for alpha and
epsilon toxin genes following the method of Sattar ef al.
(2023). Amplification was confirmed by agarose gel
electrophoresis using 1.5 percent agarose gel.

Physical and chemical parameters optimization for
toxins production

Inoculum of bacteria was prepared following the method
of Sattar et al. (2023). RCM broth with supplements (as
mentioned above), was inoculated with 10% of inoculum
(v/v). Optimization of toxins production was recorded
under the influence of temperature (37, 40, 42°C), time of
incubation (24, 48 and 36 h) in incubator (Lab Kits,
China), 0.2%: glucose, vitamin mixture (vitamin B-
complex and C) and mineral mixture (Iron, Magnesium,
Zinc and Copper), tween 80 (0.1, 0.3 and 0.5%), sodium
chloride (0.5, 0.75 and 1.0%) and sodium acetate (0.1, 0.3
and 0.5%) in RCM broth (Tariq ef al., 2022).

Estimation of alpha and epsilon toxin

Alpha and epsilon toxins were quantified throughs
hemolytic assay (Hu et al, 2016). Epsilon toxin
containing cell free supernatant (CFS) was activated with
1% trypsin (v/v) at 37°C for 60 min incubation
(inactivates alpha toxin) (Sattar et al., 2023). CFS (treated
and untreated) was twofold serially diluted in normal
saline. Washed 1% sheep red blood cells (RBCs) were
used as indicator. Optical density at 595nm was taken and
hemolytic units per milli liter (HU/mL) of toxins were
calculated (Bkhairia et al., 2016).

Antibiotic sensitivity assay

Antibiotic sensitivity profile of C. perfringens type D
isolates (n=07) was evaluated against quinolones group of
antibiotics such as enrofloxacillin (Oxoid™), ofloxacillin
(Oxo0id™), ciprofloxacillin  (Oxo0id™), levofloxacin
(Ox0id™") and moxifloxacillin (Oxoid™) antibiotics discs
following the Kirby-Bauer method according to the
clinical and laboratory standards institute (CLSI) latest
2020 manual.

STATISTICAL ANALYSIS

Data obtained was analyzed through one-way analysis of
variance followed by post hoc Duncan’s multiple range
test using the statistical package for social sciences
(SPSS) version 20.0 and p-value 0.05 was used as level of
significance for statistical analysis.

RESULTS

Morphological and biochemical characterization

Clostridium perfringens isolates (n=26) were recognized
as Gram positive rods and producing oval shaped sub
terminal spores. Fifteen isolates were observed positive
for double zone blood hemolysis and lecithinase activity
on 5% sheep blood and egg yolk emulsion added
perfringens agar medium, respectively.
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Fig. 1: Molecular typing of C. perfringens type D isolates
by targeting alpha toxin gene and epsilon toxin gene. (A)
Left to right: 100bp ladder, lane 1 to 7: 324bp amplicon of
alpha toxin gene. (B) Right to left: 100bp ladder, lane 1 to
7: 376bp amplicon of epsilon toxin gene.

Molecular toxinotyping and phylogenetic analysis
Molecular typing represented that, only seven isolates
were containing alpha and epsilon toxin genes with an
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amplicon size of 324 and 376bp, respectively (fig. 1).
Isolates were identified as C. perfringens toxinotype D.
For C. perfringens toxinotype D isolates (n=07),
ribosomal RNA gene amplification has been resulted in
1500bp size bands (fig. 2). Seven accession numbers were
retrieved from NCBI. From which three 16S rRNA
sequences (MW349974.1, MW341428.1 and
MW332258.1) were used for phylogenetic analysis.
MW349974.1 Pak C. perfringens was 94% evolutionary
related to MW341428.1 Pak C. perfringens and both
sequences 41% related to MW471067.1, MW332060.1
and MW551887.1 (fig. 3).

TR T T -
:

Fig. 2: Molecular typing of C. perfringens type D by
targeting the 16S rRNA gene, Left to right: 100bp ladder,
lane 1 to 7:16SrRNA gene 1500bp amplicon.

Alpha and epsilon toxin production optimization

C. perfringens toxinotype D isolate MW332258.1 has
produced higher alpha and epsilon toxin hemolytic units
after 24h of incubation at 37°C. At 0.2, 0.3 and 0.5%
concentration of glucose and tween 80 higher hemolytic
units of alpha and epsilon toxin were produced by
MW332258.1. There were significant differences
(P<0.05) observed among the hemolytic units of alpha
and epsilon toxin under the influence of glucose (0.2%)
and tween 80 (0.3 and 0.5%), respectively (table 1 and 2).

Quinolones resistance profile

C. perfringens toxinotype D isolates were observed
resistant against ciprofloxacillin and ofloxacillin. The
highest mean zone of inhibition was recorded for
enrofloxacillin (11.60£0.60mm) followed by
moxifloxacillin ~ (11.31+4.70mm) and levofloxacin
(4.51+1.21 mm). The isolates were found resistant against
ciprofloxacillin (R<15) and ofloxacillin (R<13).

DISCUSSION

For bacterial identification, phenotypic methods are
categorized into Gram staining, colony morphology,
growth requirements, enzymatic reactions, metabolic
activities. Identification through biochemical test results
becomes compromised due to in experiences and
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technological biases. Ribosomal RNA 16S gene sequence
based genotypic identification emerged as accurate,
objective and reliable method for bacterial identification
with defining taxonomic relationships among bacteria
(Franco-Duarte et al, 2019). Thomas et al. (2014)
publicized that 16S rRNA gene sequencing following
amplification can be selected as alternative tool for
conclusive confirmation of Clostridium perfringens. In
current study isolates were identified as C. perfringens on
the basis of 16S rRNA gene sequence blast analysis (95-
98% sequence identity) and phylogeny. DNA-based PCR
and hybridization techniques proved as reliable alternative
methods to testing in laboratory (Babaie et al, 2021).
Though, due to presence of wvariability in in vitro
production of toxins of C. perfringens, so there is problem
in using immunological tests. Genotyping, based on PCR
have become the standard test for toxin typing of C.
perfringens (Kiu and Hall, 2018). In current study, C.
perfringens isolates identified as toxinotype D on the
basis of presence of cpa and etx toxin genes PCR.

Among the economically important diseases which affect
the ruminants, enterotoxaemia (pulpy kidney) holds first
rank. C. perfringens growth was increased after 4h of
incubation at 35°C temperature (Gibson and Robert,
1986). RCM was used to grow the C. perfringens
toxinotype D and growth was enhanced at 37°C after 48h
of incubation. Length of lag phase is inversely related to
maximum enzymatic activities (post lag phase) (Bertrand,
2019). In a fermenter and stationary culture C.
perfringens active growth was started between 2-3h (Rai
et al., 2017). After 24h of growth at 37°C in RC medium
toxinotype D alpha toxin and epsilon toxin (after trypsin
treatment) hemolytic units were 4224 and 8448 HU/mL,
respectively (Javed et al., 2019). These observations were
found in contrast to present study because after 24h of
incubation at 37°C in RCM broth alpha and epsilon toxin
units were observed lower. Temperature and stirring
rotation per minute also affect the toxin production in-
vitro. Higher epsilon toxin production was observed at
37°C at 100-200rpm (Fernandez Miyakawa ef al., 2011).
It is difficult to maintain the constant pH of growth
medium during cultivation, so it strictly effected the
microbial growth and enzymatic activity. Lower alpha
and epsilon toxin production was observed under the
influence of vitamin mineral mixture, tween 80, sodium
chloride and sodium acetate supplemented in RCM broth.
Under the influence of 0.2% glucose supplementation,
higher alpha and epsilon toxin hemolytic units were
observed. These observations were in agreement to
findings of Tariq et al. (2022) that at 0.2% glucose
supplementation maximum toxin have produced.

Antibiotic resistance due the use of antibiotics in feeds as
growth promotor is a sweltering issue in subcontinent
(Ahmed et al, 2019). Prime focus of animal feed
manufacturers is to control the coccidiosis and C.
perfringens diseases (M'Sadeq et al., 2015).
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Table 1: Optimization of Alpha toxin hemolytic units (HU/mL) under physicochemical parameters

o . Alpha toxin Hemolytic Units
Temperature (°C) Time (h) MW332258.1 MW349974.1 MW341428.1
24 4.53£0.04 ° 4.26+0.20° 4.52+0.02°
37 36 2.40+0.00 *° 2.14+0.22° 2.50+0.08°
48 2.38+0.04° 2.32+0.01° 2.37+0.01°
24 1.81£0.02° 1.74+0.05° 1.80+0.03°
40 36 1.80:+0.03° 1.77+0.00° 1.83+0.03°
48 1.60+0.01° 1.50+0.07° 1.61£0.01°
24 1.28+0.06° 1.290.05° 1.31£0.01°
42 36 1.08+0.01° 1.04+0.05° 1.05+0.03°
48 1.01£0.01° 1.02+0.01° 0.99+0.01°
Chemicals Concentration (%)
Glucose 0.2 20.81+0.00° 20.41+0.36° 19.67+01.33%
Vitamin Mix 0.2 2.56+0.01° 2.52+0.05° 2.50+£0.08°
Mineral Mix 0.2 2.58+0.02° 2.46+0.06™ 2.42+0.11°
0.1 11.78+0.00° 10.81+0.05° 10.45+0.57°
Tween 80 0.3 17.09+0.10° 16.24+0.08° 15.54+0.59°
0.5 16.36+0.03° 15.56+0.73*P 14.55+0.68°

0.5 3.22+0.00° 3.08+0.12° 3.21+0.01°

NaCl 0.75 3.03+0.05° 2.96+0.08° 2.88+0.20°

1 5.11£0.01% 4.51+0.52° 5.05+0.06"

0.1 1.76+0.00 © 1.7240.00 ° 1.66+0.02 °

CH;COONa 0.3 3.32+0.03 >° 3.17£0.15° 3.41+0.05°
0.5 1.67+0.00° 1.660.00° 1.66£0.01°

*Values with same superscripts (a, b, ¢) in rows differ non-significantly and with different superscripts differ significantly.

Table 2: Optimization of Epsilon toxin hemolytic units (HU/mL) under physicochemical parameters

o . Epsilon toxin Hemolytic units
Temperature (°C) Time (h) MW332258.1 MW349974.1 MW341428.1
24 2.73+0.02° 2.69+0.01° 2.67+0.04°
37 36 2.60+0.01° 2.48+0.08° 2.61+0.03°
48 2.46+0.03° 2.40+0.01° 2.44+0.03°
24 1.98+0.00° 1.99+0.00° 1.87+0.11°
40 36 1.80+0.00° 1.76+0.04° 1.73+0.07°
48 1.68+0.02° 1.69+0.02° 1.65+0.03°
24 1.32+0.00° 1.25+0.06° 1.20+0.10°
42 36 1.27+0.00° 1.25+0.01° 1.25+0.01°
48 1.17+0.00° 1.1420.03° 1.16+0.00°
Chemicals Concentration (%)

Glucose 0.2 34.05+0.00° 33.37+0.59° 33.09+0.97°
Vitamin Mix 0.2 8.58+0.01° 8.48+0.08° 7.48+0.14°
Mineral Mix 0.2 8.58+0.03° 8.57+0.03" 8.43+0.11°

0.1 6.33+0.03° 6.23+0.12° 6.29+0.08"
Tween 80 0.3 12.21+0.22° 11.55+0.39° 12.17+0.24°
0.5 12.94+0.00° 12.43+0.48° 12.72+0.25°

0.5 10.64+0.01° 9.91+0.65° 10.38+0.27°

NaCl 0.75 10.29+0.00° 9.82+0.40° 8.82+0.40°

1 9.79+0.00° 9.33+0.40° 9.37+0.36°

0.1 4.88+0.09° 4.86+0.10° 4.84+0.04°

CH;COONa 0.3 7.40+0.00° 7.37+0.00° 7.38+0.00°
0.5 5.43+0.00° 5.30+0.18° 5.43+0.00°

*Values with same superscripts (a, b, ¢) within rows not differ significantly and with different superscripts differ significantly.
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Fig. 3: Phylogenetic analysis based on 16S rRNA gene sequence (C. perfringens toxinotype D 16S sequences
represented as colored star).
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Present study revealed that C. perfringens toxinotype D
isolates were found resistant against ciprofloxacillin
(Oxo0id™) and ofloxacillin (Oxo0id™). The highest mean
zone of inhibition was recorded for enrofloxacillin
(Ox0id™) followed by moxifloxacillin (Oxoid™) and
levofloxacin (Oxoid™). Results of Ali and Islam (2021)
research were observed similar to findings of present
study that C. perfringens isolates were found resistant to
ciprofloxacin and norfloxacin. This is foreshadowing to
veterinary and public health aspects because of variation
of usage of human antibiotics in veterinary sector.

CONCLUSION

Ciprofloxacillin (Oxoid™) and ofloxacillin (Oxoid™)
resistance was observed against C. perfringens toxinotype
D isolates. To combat antimicrobial resistance: curbing
use, regulations and execution to antimicrobial usage in
food along with withdrawal period is necessary. C.
perfringens toxinotype D MW332258.1 is an excellent
candidate may be used to produce alpha and epsilon toxin
in higher amount under optimized physicochemical
parameters (0.2% glucose and 0.3% tween-80 in RCM
broth at 37°C incubation for 24h). MW332258.1 may be
use at large industrial scale for toxoid vaccine preparation
against antibacterial resistant C. perfringens toxinotype D.

ACKNOWLEDGMENTS

The authors are thankful to Institute of Microbiology,
University of Veterinary and Animal Sciences, Lahore,
Pakistan, for conducting this research and laboratory
facility.

REFERENCES

Ahmed I, Rabbi MB and Sultana S (2019). Antibiotic
resistance in Bangladesh: A systematic review. Int.
J. Infect. Dis., 80(3): 54-61.

Ali MZ and Islam MM (2021). Characterization of (-
lactamase and quinolone resistant  Clostridium
perfringens recovered from broiler chickens with
necrotic enteritis in Bangladesh. Iran. J. Vet. Res.,
22(1): 48-54.

Alves GG, Gongalves LA, Assis RA, de Oliveira Janior
CA, Silva ROS, Heneine LGD and Lobato FCF (2021).
Production and purification of Clostridium perfringens
type D epsilon toxin and IgY antitoxin. Anaerobe,
69(3): 102354.

Asghar S, Arif M, Nawaz M, Muhammad K, Ali M,
Ahmad M, Igbal S, Anjum A, Khan M and Nazir J
(2016). Selection, characterization and evaluation of
potential probiotic Lactobacillus spp. isolated from
poultry droppings. Benef. Microbes, 7(1): 35-44.

Babaie P, Saadati A and Hasanzadeh M (2021). Recent
progress and challenges on the bioassay of pathogenic

bacteria. J. Biomed. Mater. Res. - B Appl. Biomater.,
109(4): 548-571.

Banwart GJ (2012). Food born agent causing illness. In:
basic food microbiology. Chapman & Hall, editors,
International Thomson Publishing, New York, pp.195-
369.

Bertrand RL (2019). Lag phase is a dynamic, organized,
adaptive and evolvable period that prepares bacteria for
cell division. J. Bacterial., 201(7): ¢00697-18.

Bkhairia I, Salem RBSB, Nasri R, Jridi M, Ghorbel S and
Nasri M (2016). In-vitro antioxidant and functional
properties of protein hydrolysates from golden grey
mullet prepared by commercial, microbial and visceral
proteases. J. Food Sci. Technol., 53(7): 2902-2912.

Derongs L, Druilhe C, Ziebal C, Le Maréchal C and
Pourcher AM (2020). Characterization of Clostridium
perfringens isolates collected from three agricultural
biogas plants over a one-year period. Int. J. Environ.
Res. Public Health., 17(15): 5450.

Fernandez Miyakawa ME, Zabal O and Silberstein C
(2011). Clostridium perfringens epsilon toxin is
cytotoxic for human renal tubular epithelial cells. Hum.
Exp. Toxicol., 30(4): 275-282.

Franco-Duarte R, Cerndkova L, Kadam S, S Kaushik K,
Salehi B, Bevilacqua A, Corbo MR, Antolak H,
Dybka-Stepien K and Leszczewicz M (2019).
Advances in chemical and biological methods to
identify microorganisms-from past to present.
Microorganisms, 7(5): 130-161.

Gibson AM and Roberts T (1986). The effect of pH,
sodium chloride, sodium nitrite and storage
temperature on the growth of Clostridium perfringens
and faecal Streptococci in laboratory media. Int. J.
Food Microbiol., 3(4): 195-210.

Hu Y, Zhang W, Bao J, Wu Y, Yan M, Xiao Y, Yang L,
Zhang Y and Wang J (2016). A chimeric protein
composed of the binding domains of Clostridium
perfringens phospholipase C and Trueperella pyogenes
pyolysin induces partial immunoprotection in a mouse
model. Res. Vet. Sci., 107(8): 106-115.

Hwang JY and Park JH (2015). Characteristics of
enterotoxin distribution, hemolysis, lecithinase and
starch hydrolysis of Bacillus cereus isolated from
infant formulas and ready-to-eat foods. J. Dairy Sci.,
98(3): 1652-1660.

Javed S, Rafeeq M, Tarig MM, Awan MA, Rashid N and
Mumtaz A (2019). Study on in vitro biochemical
growth characterization and assessment of hemolytic
toxin of Clostridium perfringens type B and D. Pak. J.
Zool., 44(6): 1575-1580.

Kiu R and Hall LJ (2018). An update on the human and
animal enteric pathogen Clostridium perfringens.
Emerg, Microbes Infect., 7(1): 1-15.

Ma F, Xu S, Tang Z, Li Z and Zhang L (2021). Use of
antimicrobials in food animals and impact of
transmission of antimicrobial resistance on humans.
Biosaf. Health, 3(1): 32-8.

1208

Pak. J. Pharm. Sci., Vol.36, No.4, July 2023, pp.1203-1209



M'Sadeq SA, Wu S, Swick RA and Choct M (2015).
Towards the control of necrotic enteritis in broiler
chickens with in-feed antibiotics phasing-out
worldwide. Anim. Nutr., 1(1): 1-11.

Nhung NT, Chansiripornchai N and Carrique-Mas JJ
(2017). Antimicrobial resistance in bacterial poultry
pathogens: a review. Front. Vet. Sci., 4(126): 1-17.

Pawaiya RS, Gururaj K, Gangwar NK, Singh DD, Kumar
R and Kumar A (2020). The challenges of diagnosis
and control of enterotoxaemia caused by Clostridium
perfringens in small ruminants. Adv. Microbiol., 10(5):
238-273.

Rai AK, Chaturvedi V, Sumithra T, Sunita S, Joseph B,
Murugan M and Pradhan S (2017). Optimization of
epsilon toxin production by vaccine strain of
Clostridium perfringens type D in fermenter. Environ.
Ecol., 35(3C): 2241-2245.

Sattar MM, Anjum AA, Chang YF, Yaqub T, Aslam A
and Ali T (2023). Molecular Characterization and
toxins optimization of indigenous Clostridium
perfringens Toxinotype B isolated from lamb
dysentery clinical cases. Kafkas Univ. Vet. Fak. Derg.,
29(1): 79.

Tariq M, Anjum AA, Sheikh AA, Awan AR, Sattar
MMK, Ali T and Nawaz M (2022). Physical and
chemical factors affecting biomass and alpha toxin
production of Clostridium perfringens toxinotype A.
JAPS., 32(6): 79.

Thomas P, Arun T, Karthik K, Berin P, Kumar MA,
Neetu S, Usharani J, Palanivelu M, Gupta S and
Dhama K (2014). Molecular characterization and
toxinotyping of Clostridium perfringens isolate from a
case of necrotic enteritis in Indian Kadaknath fowl.
Asian J. Anim. Vet. Adv., 9(7): 385-394.

Zafar Khan MU, Khalid S, Humza M, Yang S, Alvi MA,
Munir T, Ahmad W, Igbal MZ, Tahir MF, Liu Y and
Zhang J (2022). Infection dynamics of Clostridium
perfringens fingerprinting in buffalo and cattle of
Punjab province, Pakistan. Front. Vet Sci., 9(7):
762449,

Madeeha Tariq et al

Pak. J. Pharm. Sci., Vol.36, No.4, July 2023, pp.1203-1209

1209



