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ABSTRACT

Bovine serum contains various nutrients and growth factors that can be potentially used in biological experiments, drug

manufacturing process and food industry. However, almost all the

bovine blood has been wasted during slaughter process in

Korea, thus there is a high demand for alternative uses of the wasted sera. In order to produce high quality and safe sera, it is

necessary to screen zoonotic pathogens as well as other microbial

contaminants to prevent any downstream contamination. The

present research has been undertaken to assess biological safety of Hanwoo sera by determining microbiological contamination

during slaughtering and handling processes. Serological tests have

been performed to detect bacteria, mycoplasma and virus

contamination in total of 52 Hanwoo sera. No sera were found to be contaminated with mycoplasma or virus, but only two sera
were found to be contaminated with Bacillus thuringiensis. The present result shows that Hanwoo sera obtained from slaughtering

process are biologically safe and have potentials to be developed as

a biological reagent. Moreover, the methods employed in our

study may provide basic standard for microbiological screening methods once wasted Hanwoo sera gain industrial values.
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(Applied Biosystems, CA, USA)$} 3730XL Genetic Analyzer
(Applied Biosystems, USA)E o]&3}o] £43}9]th

F AR ATEE By o
& 37} 542

=]
=

3. PCR2 o| 8%t ERAdzelet nfo|ZEZet=0ote| HE
HRAety} vfo]aEet2nt 99 oJF= PCR WHE o845
Adrk. 8H Y el —80Tel| FARIE A EeA]
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Forward primer: 5'- TCG AGC GCC CGC AAG GGG -3'
Reverse primer: 5'- AAC CAT AGT GTC TCC ACT AA -3'

o
HES

nfo]aEetzrt QG2 Ao SoldE AL A= mho]E
Zk=w}(Table 1) 9foll® o] who]sEelznt FolN 357
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Ax RE A9 (Macfarlane & Sommerville, 1969).
Vero cell (2x10* cell/well) S 24 well-plateol] 4|3k Dulbeccos’s

modified eagle mediumell 3¢ S 1% (viv)d H715E wi#]

Table 1. List of bovine specific mycoplasma species
detected by ‘Mycoplasma PCR Detection Kit’
used in the study

Mycoplasma species Clinical symptoms in cattle

M. alkalescens Mastitis, arthritis

M. bovigenitalium Infertility, mastitis, seminal vesiculitis

M. bovis Pneumonia, :.njthritis, abortions,
abscesses, oftitis

M. bovoculi Keratoconjunctivitis

M. californicum Arthritis, mastitis

M. canadense Abortion, mastitis

M. dispar Alveolitis, brochiolitis

M.mycoides subsp.
mycoides

(Hirsh et al.,

Arthritis, pleuoropneumonia

1999)
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sera inoculation in

Fig. 1. Contaminated Hanwoo
broth. Note increased turbidity and bacterial
growth (asterisk).

2. BERMetet olo|ZEEt=0F HAt

H‘awoa%—q A7
g DAl st A 19587
10757} A8 Aoz Rsla Sr (FAHFRIEY

Biosafety of Hanwoo Serum

rRNA-16S ribosomal RNA
Identities = 860/860 (100%)

T e
B.thuringiensis 9267  TTGAGAGCTTGCTCTCAAGAAGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGC 9326

R et
9327  CCATAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATAACATTTTGAACTGC 9386

ithmhnathatibmbyantan
9387  ATGGTTCGAAATTGAAAGGCGGCTTCGGCTGTCACTTATGGATGGACCCGCGTCGCATTA 9446

e o
9447  GCTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGA 9506

e
9507  TCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATC 9566

bbb .
9567  TTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGCTTTCGGGT 9626

Test serum 1

o T v

9627  CGTAAAACTCTGTTGTTAGGGAAGAACAAGTGCTAGTTGAATAAGCTGGCACCTTGACGG 9686

421 TACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGC 480
LELLRREEE LT LT

9687  TACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGC 9746

481 AAGCGTTATCCGGAATTATTGGGCGTAAAGCGCGCGCAGGTGGTTTCTTAAGTCTGATGT 540

PECCLEREREE e e e e e e e et rn
9747  AAGCGTTATCCGGAATTATTGGGCGTAAAGCGCGCGCAGGTGGTTTCTTAAGTCTGATGT 9806

541 GAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGAGACTTGAGTGCAGAAGA 600
LEEELELEEEL LT LTl
9807 GAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGAGACTTGAGTGCAGAAGA 9866

601 GGAAAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGAGATATGGAGGAACACCAGTGG 660
LELEEEREEr e e e e e e e e
9867 GGAAAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGAGATATGGAGGAACACCAGTGG 9926

661 CGAAGGCGACTTTCTGGTCTGTAACTGACACTGAGGCGCGAAAGCGTGGGGAGCAAACAG 720
LECLELEEER et e e e e e e el
9927 CGAAGGCGACTTTCTGGTCTGTAACTGACACTGAGGCGCGAAAGCGTGGGGAGCAAACAG 9986

721 GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGAGGGTTTCC 780
LEECEEEEren e e et e et e e e eyt

9987 GATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGAGGGTTTCC 10046

81 GCCCTTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGC 840
LELELEREEEr e et e et e e e el

10047 GCCCTTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGC 10106

841 TGAAACTCAAAGGAATTGAC 860
LELELEREEEEELETErLtl

10107 TGAAACTCAAAGGAATTGAC 10126
Fig. 2. Result of 16s rRNA sequencing analysis of
Bacillus thuringiensis detected in bacterial culture.
The sequence from test serum was compared
and aligned with sequence for B. thuringiensis.
Vertical lines indicate identical sequences.
Al2El 2004~2010). o] E=FAE BRAdetd Sl Hish
T4 WS L Agvo] ESAl wRIE7] wel R o
T RE AN BRAdeto] AEHA okt
I PCR WS ol43le] AAke BE G vlolmEelz
sl 2ge WL AEHA PCR }4el =

&9kt (Fig. 3). =& P
EA9 F85o] PCR A lA]e
A ARG AN Fe] AEe] AFAL T

)
=
FEEE} 0 HL2 AEE k] glo] Be TAHE fateit)
7
[¢

53] QuAel i sgoIA] AEH vhol B et 714d

internal control©]

Ladder  Positive
control

) Target
- Internal control

Fig. 3. A representative result of mycoplasma PCR
reaction using DNA extracted from Hanwoo
blood samples. A band at 260 base pair (bp)
is the target control, which shows amplification of
conserved 16S rRNA region from mycoplasma.
Multiple bands at 160bp indicate internal
controls assuring occurrence of false negative
amplifications.

Test samplas
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Health Inspection Service, USDA. 2011)
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Axze] gghs AAe 5= gtk (Amer %5, 2008). E AHAE
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A EE wiAlol AARE 3 BH S ?iﬂ?‘& 54 Vero cell% o
Fote] AxWAENE wE A

A ookt Wb Ay SR HPOIE&% OJ%Z‘LOE Z:“’é
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oAt (Fig. 4). oIt 22
2t 2 Aol A9 HMEV*‘% *J*Ol

>~

1 LR ke

EAGe B3 HALE AAR BE 3 @A AREale] o
AL YFsta AEH AF wi AEAAAl HEAA JESs n
A 4 9lE AGA vAES UAEA i) o]s =HFA
BE F e T AL AT FHE Bkl AR AAR A}
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&

A=

Fig. 4. Hanwoo sera were screened for unknown virus
contamination by observing manifestation of
cytopathic effect in Vero cells. A: Vero cells
cultured with FBS supplemented media. B:
Vero cells cultured with Hanwoo serum supple-
mented media. C: Cytopathic effect was induced
by artificial low-pathogenic influenza virus infection
in Vero cells cultured with FBS supplemented
media. Note syncytium formation (asterisk).
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