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SUMMARY
(FE2°H2)

I . Purpose and the need for research and development
Cause breeding physiological changes in the microorganisms in the uterus by an repeat

breeder, breeding immunological, their terms and conditions of the ideal in the uterus
and comparative analysis from the microbiological aspects to the maintenance of
pregnancy and embryo implantation and, this is trying to develop a method of
intrauterine environment creation of Korean beef for the high conception rate in the
foundation. In addition, the uterus microbial agents that have been developed in this
study, to improve the reproductive performance of beef and dairy cattle, are believed to

contribute to the increase of the income of livestock farmers.

II. The contents and scope of the research and development

1. Repeat breeder, normal breeding cattle and microorganism-collecting in the uterus

2. Blood estrogen, progesterone concentration and intrauterine ultrasound analysis

3. The final selection has been extract of Phelledendron amurense, Humulus japonicus
production

4. Verification of the efficiency of generation of in vitro fertilized embryos by the
Phelledendron amurense, Humulus japonicus extracts

5. Verification of antibacterial activity on the uterus in the isolates of Phelledendron
amurense, Humulus japonicus extracts

6. Development of a mouse model of endometriosis by LPS and HCL administration

7. Verification of the effect of Phelledendron amurense, Humulus japonicus extracts in
endometritis and inflammatory reaction

8. Verification of breeding physiological effect by Phelledendron amurense, Humulus
japonicus extracts

9. Verification of microbiological effects of Phelledendron amurense, Humulus japonicus
extracts

10. Analysis of the conception rate improvement effect at the time of artificial
insemination and embryo transfer with a Phelledendron amurense, Humulus japonicus

extracts

. The results of research and development

1. Even though if it is not sterile state in the uterus and the semen of Hanwoo, in a



number of objects, a variety of bacteria has been detected. In addition, bacteria of the
distribution of the semen for normal cow and uterus cleaning solution and artificial
insemination of reproductive disorders showed a different aspect.

2. Bacterium pathogenic was reported in 12 species of bacteria found in repeat breeder
was discovered five. If semen i1s found 13 species of bacteria, fungi pathogenic is
reported, it was confirmed in four. Physiological function of the discovered bacteria, is
unknown, some bacteria can act as a cause of reducing the conception rate. For
example, if infected with pathogenic bacteria, such as FEscherichia coli through the
genital, polymorphonuclear neutrophils are involved in front of the uterus of a defense
mechanism (Polymorphonuclear neutrophils, PMNSs) is flowing into the uterus, the
immune system will initiate a reaction of the inflammatory reaction occurs, it is
possible to reduce the conception rate by inhibiting the synthesis of normal pregnancy
related hormone for secretion of cytokines.

3. Phelledendron amurense showed antibacterial effect against all 19 species of bacteria
of the 20 species of bacteria that has been separated from the uterus cleaning fluid
and semen. In addition, a most excellent antibacterial effect, showed the aspect that
also increases the antimicrobial effect as the concentration increases.

4. Humulus japonicus is relatively effective than Phelledendron amurense, shows
antimicrobial effect against most bacteria, the major three bacteria were isolated most
frequently in the womb cleaning fluid and semen, It showed higher antimicrobial
effect than other extracts.

5. In this study, excellent Phelledendron amurense, Humulus japonicus extracts showed
antibacterial effect was, rather than the specific bacteria, shows a superior
antibacterial effect of all of the bacterial flora that are separated in the uterus, still in
the womb 1n the separation bacteria in, Phelledendron amurense in S. uberis and E.
rhusiopathiae that can indicate pathogenicity in cattle, is Humulus japonicus there is
an excellent antimicrobial effect showed the antimicrobial effect with excellent S.
uberis.

6. As a result of addition of Phelledendron amurense, Humulus japonicus extract the
fertilized egg at a concentration of 0.01 mg/ml, Treatment groups has been similar to
the control group, the incidence of the blastocyst is displayed higher than the control
group that’s could be confirmed. Further, extract-treated total cell count of the
produced blastocysts group increases, cell death index showed a tendency to decrease.

7. Histological scores initially after intrauterine administration of LPS-HCI using be
administered 4 times in uterus was found to induce. This result is than when
administered intrauterine or intraperitoneally conventional LPS, after the HCI, if the
LPS administration within the uterus revealed that are suitable as inflammation model
the uterus.

8. After administration of HCIl, and administered 4 times LPS at 2 hour intervals,

although the degree of inflammation when the clinical findings were scored showed

_6_



the extent 11, and Phelledendron amurense(PC-PID), Humulus japonicus(HJ-PID) on

combat it was found that inflammation score is reduced to about 5-6 or 2-4.

9. After administration of the HCI, the administration of 4 times LPS at 2-hour

intervals, before processing the Phelledendron amurense, Humulus japonicus has
confirmed that the expression of inflammation—inducing protein IL-18 and TNF-a in
the uterus is induced If the expression of IL-1 beta and TNF-a was found to be

decreased.

10. The results during the in vitro culture Phelledendron amurense, Humulus japonicus

extract were treated respectively, cleavage rate in the treatment group, were similar
to the control group, it to the blastocyst is displayed significantly higher than the
control group it was confirmed. Furthermore, when treated with Phelledendron
amurense, Humulus japonicus together can be seen the results shown in melatonin,

known antioxidants.

11. After processing the in vitro culture during Phelledendron amurense, Humulus

japonicus extracts, by the expression of cell death and the cell necrosis gene is
reduced, that the qualitative level of the blastocyst is sure to improve, ROS
generation of decreases that was confirmed by a comparative analysis with the
control group. Also, when treated with Phelledendron amurense, Humulus japonicus
extracts are combined, reduced most significantly the generation level and cell death
ROS, which may contain anti-oxidants, to confirm the same effect as melatonin

treatment.

12. During in vitro development process of fertilized egg, the addition of Phelledendron

amurense, Humulus japonicus is a natural substance, development efficiency to the
blastocyst, qualitative of cleavage rate and productivity blastocysts of fertilized egg it
was confirmed that the increase of the levels. Therefore, treatment of Phelledendron
amurense, Humulus japonicus extracts showed a positive effect in terms of
continuously improve the development efficiency to increase and blastocyst of

fertilized egg.

IV. Research results and outcomes utilization plan

1.

Overcome the conception rate improvement effect of the uterus—microbial agents at
the time of cattle reproductive disorders due to intrauterine microbial infection

Ensure the reduction and competitiveness of the production cost in conception rate
improvement effect by improving the uterine microbial environment

Mass production and breeding to increase the embryo transfer efficiency by improving
the uterine microbial environment

Effect of strengthening the competitiveness of Korean beef and dairy cows with beef
import liberalization

In the process of production natural substance extract in vitro fertilized eggs using

through the improvement of the culture environment to try to take advantage of the

_7_



6.

7.

8.

9.

continuous and stable production of portable fertilized egg

Consider the ROS removal capability of the natural substance that utilizes an
anti—oxidative effect, trying to take advantage of as a basic research for the causes
in the improvement of production efficiency and quality of early embryo

Safety livestock products

. Antibiotic-free mesh with the needs of the consumer, organic livestock,

environmentally friendly animal husbandry, from reality systems such as HACCP has
been recommended, in this study, also in the human body and livestock to take
advantage of the harmless herbal therapy, developed an antibiotic alternative
substances that safety is ensured, to be applied in the field

Cow antibiotic—free

. Improve conception rate through the uterus cleaning, you can prevent the disease,
such as fourth largest potential prevention, produced to date uterine cleaning agents,
the treatment of endometriosis, which was using the antibiotic , by acquiring the lead
oil negative effects such as authentication and antibiotic residues of antibiotic—free of
crude oil, to reduce the income of farmers. The formulations of the present study is
to take advantage of the herbal preparations such as antibiotic—free, to solve the
problem as described above, and try to contribute to the dairy farmers of the income
increase

Improve embryo transfer conception rate

: One of the reasons why national average conception rate can not exceed more than
50%, although implanted in the concept of intrauterine sterile were conducted to date,
like the results of this study, different in utero It confirms that there are
microorganisms have been. Is likely a side conception rate is not increased by the
influence of microorganisms, to expect the conception rate improving breeding farms
based on the result of conception rate was promoted by the products to be developed

in this study

10. Take advantage of the supplements to improve conception rate at an affordable price

. After preparing this formulation, those artificial insemination, or to implement the
intrauterine injected into fertilized egg transplant a couple of days ago, to increase
about 10% to 15% than the current conception rate (about 60% or 40%) I expected
to. Anyone get the easy product that can be used at 5000 won of market price per
head after the transfer of technology and to make it easier to use this formulation

from farmers
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=5

17 Kocuria rosea 24 TR
18 Enterobactor aerogenes A4 BT A Bl -5-
19 Bacillus licheniformis g AT
20 Rothia mucilaginosa A48 HF{
21 Stenotrophomonas maltophilia A48 HF{
22 Alloiococcus otitis Abg B Ao
23 Staphylococcus chromogenes 24 TR A5
24 Streptococcus alactolycus A8 5Tl
25 Pasteurella canis A4 BT
26 Paenibacillus polymyxa g AT
27 Kocuria kristinae T4 A
28 Streptococcus uberis 4 g
29 Pseudomonas aeruginosa T4 gAH A5
30 Streptococcus sanguinis T4 A
31 Staphylococcus homonis ssp hominis T4 A
32 Pseudomonas pseudoalcaligenes T4 gAH A < Bl -5-
33 Serratia marcescens a4 gH A Bl -5-
34 Eschericha coli T4 A9 A = |l -5-
35 Bacillus sporothermodurans T4 Ao A el -5-
36 Oligella ureolytica T4 Ao A4l -5-
37 Kocuria varians T4 A
T TFEE TSR AT T FHE TTTF 7 T colomy 7 F ST 9l
A2, ZF colonydll A HirdE yellow tipS o]l &35l A& dFE5 AFHs 24 4
o] et wjFHo A 385T, 5% CO29 Zzlo|A 24A1F &<k IS A7 %, #5771 &
T il AAu dAY FAwe] wigH Al = 30ul dropell Sul EFske] Q1|0
Elo A4l 385TC, 5% CO2, 5% 029 A @du & AEE&S ZASA L
2. 7ZF #59 colony 5X ¥ FAT i A (pH 7.2)3%] vl g(24h) ¥ ik} pH
5}
No. T+ Colony & v okl pH
1 Streptococcus infantarius sspcoli Eolatd 3l Hsl 3l
2 Sphingomonas paucimobilis Solrtak gl st e
3 Granulicatella elegans Solxtat e Hsl gl
4 Enterococcus casseliflavus EolAle gl Hal gl
5 Erysopelothrix rhusiopathiae SEQEA, Tte] Hal gl
6 Staphylococcus lentus SolAba gl Hal gl
7 Bacillus lentus ZA gL st gls
8 Bacillus pumilus Solxb3at 3l& Hsl 313
9 Pantoea spp Solatg gl Wl gls
10 Brucella melitensis Solxtat s Wl gls
11 Serratia plymuthica A& kA Wl gls
12 Staphylococcus vitulinus =k Wk e
13 Granulicatella adiacens SolAba gl Hal gls
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14 Staphylococcus gallinarum SFQEAN 6.6
15 Staphylococcus xylosus SFkAY 6.8
16 Staphylococcus sciuri ShQEM I} gkl o] F4] 9] sl 3l
17 Kocuria rosea - Al sl gl
18 Enterobactor aerogenes SFkAY Wl gls
19 Bacillus licheniformis Solxtat s Hsl gl
20 Rothia mucilaginosa 2 kA Hal gl
21 Stenotrophomonas maltophilia A} Aol 549l Hal gls
22 Alloiococcus otitis Eolatg gl Wt gls
23 Staphylococcus chromogenes SFQEAN 6.4
24 Streptococcus alactolycus Solabg gl Wl gls
25 Pasteurella canis R e 6.4
26 Paenibacillus polymyxa Solxta gls Hsl gl
27 Kocuria kristinae SolAtd gl Hal gl
28 Streptococcus uberis 2 kA 6.8
29 Pseudomonas aeruginosa a2 6.8
30 Streptococcus sanguinis SER ) 5.8
31 Staphylococcus homonis ssp hominis 3FokAY 6.8
32 Pseudomonas pseudoalcaligenes 5olabg gl Wl gls
33 Serratia marcescens SEREM I} =ghalo] F 4] < Wl gls
34 Eschericha coli Eojxle glS 6.0
35 Bacillus sporothermodurans LA sl gl
36 Oligella ureolytica Eolatg 3l Wk gls
37 Kocuria varians EolAla 3l Wl gls
3E3 .2 w5k FAAGEHe] e T AEE A4}
AE717HL
No. T 3 ) F3H5(%) H] a1
1 Streptococcus infantarius sspcoli 3 0
2 Sphingomonas paucimobilis 3 0
3 Granulicatella elegans 7 50
4 Enterococcus casseliflavus 3 0
5 Erysopelothrix rhusiopathiae 7.5 50
6 Staphylococcus lentus 3.9 20
7 Bacillus lentus 4 0
8 Bacillus pumilus 5.5 50 HjFol Bl Al wg)
9 Pantoea spp 6 33.3 Hj kol BLod A g
10 Brucella melitensis 4.5 0 Hj QF el B A A g
11 Serratia plymuthica 4 0
12 Staphylococcus vitulinus 4 0 Hj o B A Wgh
13 Granulicatella adiacens 3.9 0
14 Staphylococcus gallinarum 7 33.3
15 Staphylococcus xylosus 3.5 0 HjFol Bl Al wg)
16 Staphylococcus sciuri 7 50 Hj kol BLod A g
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Control 100.3 1.71 143.8

E &7} ol FEE 91.7 1.39 108.9
e FE2E 82.6 1.72 105.3

1)Control: 20143 %= &7} <2t

A2 A 1HERA Ared WE 9 A9

L &% A Wl A= 7 % 573

(1) A3

@O & Ag AHY 2 FA o A £ 2 A

& A B A lﬂ Ag wgstr] el 9 A AR A T2 AS i micro

centrifuge tube°l EF3FA oM, & éﬂ%éL = Hud FRFE BT 247y Al
5o PBSE 1112 H7isteo A g —ﬂ, MacConkey Agar(Difco, USA)¢} Blood
Agar(Difco)ell 100 ul® Z=Z3sFAt} 5% CO2 dwt 3714 274&} 714 =71 (GasPakM
Systems; BBL, USA)©o & 37ColAl 48772A17F nf k3l =S

Lottt 73 colonyE A E FHujA|e Zp7t HF oo %O—é‘i o8 wgFe F
Gram @MS F3 2SI TH 195

Inc, Hazelwood, MO, USA)E o] &3to] S #2 U FA3AI .

Fd AE HAd=dE b e ofAdlxQd v, Y=, AvE, &3 aga 9
AHE ARGl er, ddE AT Aol A vds|Bel dxd FdEHd e 74
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- L —

g e rarar e e i o
= e L am 8

’ g X
A A 37

A ] 9] EE )
ztzte] A 82 300gX flaskol A AN 23] B FRFE
A3 wAwen ool 57141 3 % % 7] (Rotary
Vacuum Evaporator; EYELA N-N type, Tokyo Rikakikai, Japan)& AF-&3}o] 40ColA =
Zoto] AP =9 MeOH F5E& 5Hlgd e MeOH &% 70g & 4749 F285 &
A Table 1). FEEL DMSO 10%° A 0.1%71A4 9] FE2ES =o]7] 3 x=+8& &
dS 750 1g/ml %A 00lg/ml FE=7HA A 2Fste] B 3o o] &3t}

Table 1. Yield of organic extracts from natural substance
No. Extracts Dried weight (g) Yield (%)
1 Humulus japonicus (3744 &) 51 170
2 Phelledendron amurense (33) 70 23.3
3 Viola mandshurica (X W] %) 44 14.7
4 Carthamus tinctorius (2-3}) 79 39.5
5 Chelidoni Herba (W= x)) 32 128

A A 2 A YoM ZFElE Alds dder HAAEHY dAAdS TARSH7] 9l
TSA #j =]l A z&+ colonyE PBS 3mlell HE&3Fe] MacFaland turbidity standard 0.5¢] &
7 HEE vttt TSAuA Al v 100ulE Eoj=d v i Hcotton swab
o]-gste] 1=A & wA HE thg s Adxd wrpA] ALoA] 273%E AL
ot 6mm AES 7 939 blank paper disc(BD)E A& o] whA 28l HAHA
Og AAE4 F=2E AR 10 ul, x> 25% DMSO 10 uls Eojr=s A &
Atk Aol 1A7HseE FHAZ o2 37T, 5% CO2 incubatorol Al 2447k w3
disc FHol HAH clear zoned A4S mmuY= ZAHd Y] a A4 AEES FAHF AL

ok
=
ol
> xR o o

ol
&l"
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() F9 Ag W A A A
D WBAE B A ) AT BA

A g0 A W AlEEe 2ARSHY] flE 670A1 S Ag AlH el M e e
A Aap 2= AjAClA 17 oo ol AEH AT (Table 2). HEd ¥ 10822 2
< B. pumius= S57|AION A @A E O] 833%2] wig- =2 FEY HEES WEYAH, S

lentus®} S. vitulinuss= 2z 270 Aol A A o] 333%29 HAEES HATh

®
o
o
[
1>

-9 A W Al A

QA -9 Aw W AldEEE AFst7] el 137RA1 Y Abg Al F Hel A EejE T
B35 A TAANA o] HEHJLH, 1AM E o] HEF A ki, S A A
= o] BEyE AT VITEK II system(bioMerieux Inc)o & %45 % %}9}‘:}(Table 2).
HAEE o2 9FolH, 1 F S. lentuse 47/MAA LAE] 30.7%] AE&S HEFH O,
casseliflavusi= 270 A A Ao 153%2] AE&S HYh

=

@ WA - A Wl Al A
HA o) g0 e Wl AldES Abst7] flel 87HAIY Abg Al F oA Eeld He
EAg A3 URAE Ae A A A 1] o]de] o]l HEHATHTable 2). A%
H 2 12F°lH, G. adiacens= 47fA A A B o] 50%9 =2 o HEEES UE
Wom S, alactolyticus®t K. rosea= 37l Ao A wHA & of 37.5/3, S. paucimobilis®= 270 A
o A WA= 25%¢] AEEES HAHh

@ 5 A Wl A A

9 4o v Alite] REE 2AE7] A9 15709 AFFAE Aol FeH w2
ok
e

At A3 979 AR A o] AEHFN T, 3/ A RoA = To] AEHA
Wz 3709 AlJmoA= o] AT VITEK II system(bioMerieux Inc)o 2 54
A ¢ tH(Table 2). AEH F0 7 1 % S. paucimobilis® S. uberis:= 3709 A

Tl A HEE o 2% A=

Table 2. Identification of bacteria isolated from normal Hanwoo uterus flushing, repeat breeder cow
(RBC) uterus flushing and Hanwoo semen

No. Bacteria n) 73 49 A2 A5 g A9
Staphylococcus lentus 2 4
2 Bacillus pumilus 5 1

_34_



3 Serratia plymuthica 1

4 Staphylococcus vitulinus 2

5 Bacillus licheniformis 1

6 Paenibacillus polymyxa

7 Enterococcus casseliflavus 1 2

8 Kocuria rosea 1

9 Sphingomonas paucimobilis 1 1 2 2

10 Staphylococcus sciuri 1

11 Staphylococcus xylosus 1

12 Granulicatella elegans 1

13 Erysipelothrix rhusiopathiae 1 1

14 Bacillus lentus 2

15 Streptococcus infantarius subsp. coli 1

16 Pantoea subsp. 1

17 Enterobacter aerogenes 1

18 Rothia mucilaginosa 1

19 Stenotrophomonas maltophilia 1 2

20 Streptococcus alactolyticus 3

21 Granulicatella adiacens 4

22 Alloiococcus  otitis 1

23 Staphylococcus chromogenes 1

24 Gardnerella vaginalis 1

25 Pasteurella canis 1

26 Kocuria kristinae 2

27 Pseudomonas aeruginosa 1

28 Streptococcus sanguinis 1

29 Streptococcus uberis 3

30 Staphylococilus homonis subsp. 1

ominis

31 Escherichia coli 1

32 Oligella ureolytica 1

33 Pseudomonas pseudoalcaligenes 1

34 Serratia marcescens 1

35 Bacillus sporothermodurans 1

36 Kocuria varians 1

TR, AAA ST, AT B & 7T
® M ok AU B9 AFAHAoN A el @ it wA

At ow By 3 £ A Y £xHo] s For YRR AT F

Zolup Aol A A7e AMe doslAe A Weldo] Aad SRl 7137
& Fol AWe doslE @k MRA B3 AFA AP we NEw RE B
pumilus© 2= Aol o] T3 ALS sl EYTORE BT dAHoEE HAA
S UetdA Set AR oA 7HE ol £ S, lentust 7FE9 Fu 4w
welel AAsh o el WA BN Fz wave duson YA4e



WA A Erh e o ® =A Ed ¥ E. casseliflavuss AME T BE9 FuolA F
AR, U of Aflel W Al5ddA] 20% ol A&t HaE ul xuk o
Moz HHAA Moz dHA

=

2
o,

©® WAl gk AFgAH oA FE gk 7] f73
H2 ol 9o g MHANA 7} wol &

streptococci(NVS)Z2 &8 7| %= s, Abghol Al 7+ F EES doA =2 AAE
ettt 5o 2 Ho] 29 K. rosear H|IH o QA AR 73] FH
= &3 A std A FAFAS I AT o =& Al
ool Al respiratory distress syndrome(RDS)E Lo 7|= Ab#l7F ZAE 9o, T3k
otitist= Foldell Ad FAoA L WER HEHIL ), 53] ofdo]o AlA A st

2]¥ G. adiacens: nutritionally variant

2
ox
jutad
o

, S. alactolyticus+

> ox o2 o

o

= ooldy WHE AFo] Yrt= A3V HuE 9o, S, paucimobilis® 7hEol o)
A2 obd 29 Aol flar W Ho] ofstel ofo]lgelA =eAl AAEIE AN
e 48 dov|A et e, E. rhusiopathiaew s=olA HY4S dod& 5
2 =25 oY gdolA AAbEo]l w2 34 AF WHES dorrE o e e
g AAoA 74 Wol A E S uberisE AoAM FHES dodle HIA HFE
AEH A4 HET B fEdSS Fwdva Bad b gl

9o A L A )
=59l Aot m7

o = E st @ JfAdA vet ol
= P Z
& Ao v Ao
o

o] A AH e} <l
|

2 = o] Fastu
Agdoz @90 4w A el Fel L FAW e MARES Ry vy
FQR wWAge] @99 At APAA TS dod F b FU4 A

2. % Az Ul 22 Aldtol U AAEde] Ftay
(1) 28

ForgaE FEEI Ay T ol Ui dradE dotry] 9 1A

73 = Abg AlFH QoM HEH20FY TS
= S. lentus, S. infantarius subsp. coli, B. pumilus®] tj
FEE YgHads Bgon, DMSO9 Fx zol7t gy
of oW Qe FiA Lolwr] sl 10 % 5% 1 % 2L 01 % DMS0°| FE
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2 At 1
3

A HAAow Al 77 e FEe] DMSOE =] g
g ZAA FFE FA

Ein
= Aoz vElyti(data not shown). WA 23 A Fo
9

Ae A AReded F28 F 0% o] g AABAe] FHENE  Fojn]

3 25 %9 DMSO¥EYS ALgaigith =t 14 AdolA 5714 obga% F22d o
S GREAE 2AG A3 Y Ea ERY U BHYE FEZ gAY 23
4ge Qs

(2). 3 A7 W B Aol e AABAe] FFast A

© Fe) G avt
gule 222 Had we] 480 233 %%, F3H395 %) dLow S Fue
3 ]

M
AC)
it}
&
ofN
1o
=t
o\
ofje
©
ofN
10
=t
Sy
ot
=t
fols
=
lld
fz
2
Ho B

DA 01 g/mL¥ 1 g/mLolA tE 47}%] 9
H, X7t ol wet FrEdE FUtE = &
= W =0 T Shgel met et gy md
Fetth= ol ol Axel AT 3 W 59 Skl berberines 0.6 T 25 % A

& et dES, A, 3, 9 T EUt de FoeE dHEAdnh. o
Lactobacillus subsp., Salmonella subsp. %2 E. colidl]l & 37} Qo= o)A Hiael FAF
SHAl 2 ATl E o] Abe AlF e B AN oA ZelE AlFel tiefA et ad
7F Hold A g & AT

O

—_

ot

@ sitd =] g
AP =S B4 8 AER dEx Fxolx kA Eolnt. Aol wEr] wiZol Aujrt
golste] AT 2 HEAZ AdolA FHS B Ao TgiHa vt #AE =Y
Frade GMEcheE vad gl 9o PgA iR ol s draEdE JE
a, AF AHAT Al W oA s =e WEg Baw Fo 371A ol tEiA tE A
B FE5 Hla) =& F7ads ngoh =8 01 g/mLe 1 g¢/mLey FEoA & xtol7t
SN 2387 01 g/mLelA Fadrt o =dth mebA] FAPEES B sRAN L
g adrt 5387 ol AAAolH, FAAE AT dAEL FRE Aeirta A
7 o},

@ 39 AF U B Aol dE A=A FFa

i EA AHitol

AgHow B AFdA 3 FHgds B FU FPYE FEELS
1

FFEHE JERAT, oo 47 U £

2 Al F, A0 W94e Y 4 9l S, uberisth E. rhusiopathiaed] sl gl
o ord GRaN} YN BFYIZE S, uberisol T4 FHEIE W THTable 3).
w3, FFED oo J)Ed BuE FAHA EHZ Qs AT W FAL jAste
%9 FAS AL Ao gHrTt



FAAFT FHA Bz WEFAE 7HA L FAA FAd APE ATk FEHYE By
22 A W Al &£x2 AREE 3 Qo Sulfamethazole, Sulfathiazole, Urea”} $H-fr
Hol = HEMe 1Al dekSs PBSOl I AREEtth HEZSFolE  500mg el
19g®] F-FA7F Ao AviE = HA FEe] Ae adE AREstio

A A PRE 918 HARA B A s B9,
[e)

AAL A3, deis pH A AP WETFe e FHaAIF M Hold As el &
AL, 2H5FOR Abgshs FHY Hejash go] gabvh vstdt AdE YEive As
wEe F JA0Y obgAE Y= arF v goy ojde] Y=o wed F
&2 AFolA 1g/mlEth 0.5g/mle] F=oA F o a3t ddenz FrHEdSs &9
H44 s=F5 Folll= Aol das) BG

oY HAEH FEELZ 7S AHEHE AT F98 Azolu Aol el
ol el -3 FHaAES 7ML U= AS A F dden, oS ol A
Aoz A%k g0 AT EAE AT = s kA A 5A Aol H 5 Uk
5 A7t | 2ag Aor HAY @A FEEtEo A ATAAE dAAL] A5
FaHolA va Hold Ao® YEREARE of= AMEE FRETVF =] wolst AET
A el AEshs F2 olntk A7 el &= & HAACNA AL FEE ARG
24 vodet ddEy. 3 SEHARH A vE o] AR Aol A HETHS
dom Qe A AT TSR ofd i dcter E AyAdEd g2
dAd=do Abgo] AR A & Aoz AZEtH(Table 4, 5. 6).
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Table 3. Antimicrobial effect of each

extracts against difference bacterial strains

Diameter of clear zone(mm)

Phelledendronamurense(32)

Humulus japonicus(#+F5 =)

No. Bacterial strains
Conc.(g/ml)
1 0.1 0.01 1 0.1 0.01
1 Bacillus lentus A+ + - ++ 4+ +
2 Bacillus licheniformis +++ + - - - -
3 Bacillus pumilus ++ + - + ++ -
4 Enterococcuscasseliflavus +++ + - + ++ +
5 Erysopelothrix rhusiopathiae +++ ++ - - - -
6 Granulicatella elegans - A+ - +++ -+ T+
7 Kocuria kristinae A R ++ - - -
8 Kouria rosea ++++ +++ - + - -
9 Paenibacillus polymyxa +++ ++ - ++ ++ -
10 Pantoea spp +++ ++ + + ++ +
11 Pseudomonas aeruginosa - - - - - -
12 Serratia plymuthica ++ - - - - .
13 Sphingomonas paucimobilis +++ - - + ++ -
14 Staphylococcushomonisssphominis -+ ++ - - - -
15 Staphylococcus lentus ++ + - + ++ +
16 Staphylococcus sciuri ++ - - - - -
17 Staphylococcus vitulinus ++ - - 4t - _
18 Staphylococcus xylosus A+ + - ++ - .
19 Streptococcus infantarius ssp coli +++ - - + 4+ -
20 Streptococcus sanguinis -+ ++ - ++ ++ -
21 Streptococcus uberis -+ ++ - +++ o+ +

The-, no inhibitory zone; +, <10 mm; ++,

<15 mm; +++, <20 mm; ++++, <25 mm; +++++,

_89_
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Table 4. Antimicrobial effect of natral extracts and commercial antibiotics against difference bacterial strains isolated from normal Hanwoo uterus

flushing
Diameter of clear zone(mm)
No. Bacterial strains Natural extracts Commercial antibiotics
Phelledendronamurense Humulus japonicus Metricure Uterine Boluses
1 Streptococcus infantarius ssp. coli +++ - F+++ B
2 Sphingomonas paucimobilis ++++ + At .
3 Granulicatella elegans ++++ + -+ -+
4 Enterococcus casseliflavus +++ + -+ -+
5 Erysopelothrix rhusiopathiae +++ + Aot +++
6 Staphylococcus lentus ++ - +++++ A+
7 Bacillus lentus A+ +++ ++ -
8 Bacillus pumilus 4+ - -+ St
9 Pantoea spp. +++ - -+ At
10 Paenibacillus polymyxa ++ - -+ e
11 Serratia plymuthica + - +++++ -+
12 Staphylococcus vitulinus ++ ++ -+ -+
13 Staphylococcus xylosus +++ + 4+ o+
14 Staphylococcus sciuri ++ - b+ o+
15 Kocuria rosea +++ + ++ T+
16 Bacillus licheniformis +++ + 4+ N
17 Staphylococcus gallinarum +++ - - A

The-, no inhibitory zone; +, <10 mm; ++, <15 mm;

Phelledendronamurense, Humulus japonicus, Uterine Boluses; Conc.= lg/ml, Metricure= 25mg/ml.

+++, <20 mm; ++++, <25 mm; +++++, >25 mm.
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Table 5. Antimicrobial effect of natral extracts and commercial antibiotics against difference bacterial strains isolated from  repeat

breeder cow (RBC) uterus flushing

Diameter of clear zone(mm)

No. Bacterial strains Natural extracts Commercial antibiotics
Phelledendronamurense | Humulus japonicus Metricure Uterine Boluses

1 Sphingomonas paucimobilis ++++ + o+ _

2 Erysopelothrix rhusiopathiae +++ + B na +++
3 Granulicatella adiacens ++ + o+ NI,
4 Kocuria rosea 4+ + ++ +++
5 Enterobactor aerogenes - - - ++
6 Rothia mucilaginosa ++ + 4+ ot
7 Stenotrophomonas maltophilia ++ ++ ++ ++
8 Alloiococcus  oftitis ++++ ++ - -

9 Staphylococcus chromogenes +++ - -+ +++
10 Streptococcus alactolycus ++ - A+ e
11 Pasteurella canis A ++ e o+

The-, no inhibitory zone; +, <10 mm; ++, <15 mm;

+++, <20 mm; ++++, <25 mm; +++++, >25 mm.

Phelledendronamurense, Humulus japonicus, Uterine Boluses; Conc.= 1g/ml, Metricure= 25mg/ml.



Table 6. Antimicrobial effect of natral extracts and commercial antibiotics against difference bacterial strains isolated from Hanwoo semen

Diameter of clear zone(mm)

Natural extracts

Commercial antibiotics

No. Bacterial strains
Phelledendronamurense |  Humulus japonicus Metricure Uterine Boluses

1 Sphingomonas paucimobilis -+ + -+ -

2 Kocuria kristinae -+ - - .

3 Streptococcus uberis -+ ++ oo b +++
4 Pseudomonas aeruginosa ++ -+ e ++
5 Streptococcus sanguinis +++ ++ NI o+
6 Staphylococcus homonis ssp.hominis ++ - o+ .

7 Pseudomonas pseudoalcaligenes ++ - it ot
8 Serratia marcescens - - - 4+t
9 Eschericha coli - - - -
10 Bacillus sporothermodurans ++++ +++ A+ F+++
11 Oligella ureolytica ++++ - bt )
12 Kocuria varians +++ + +++ -
13 Stenotrophomonas maltophilia ++ ++ ++ Tt

The-, no inhibitory zone; +, <10 mm; ++, <15 mm;
Phelledendronamurense, Humulus japonicus, Uterine Boluses; Conc.= 1g/ml, Metricure= 25mg/ml.

+++, <20 mm; ++++, <25 mm; +++++, >25 mm.

_42_



3. F5 Az el AAEE A Fo nAEF W3

(1) A

O sEAY

2015 AH-H Zd Ao AA e AASETEe] 4A18FE AP EER ARSI
AT BF 67o® 3w FZ2ES 10100, 1:1000, 1:100002.2 gAlste] sk 1572
shatd =2 10100, 1:1000, 1:100009] w2 s|Aete] F9ig 25 o2 AT i
THTE o)&ste] HFAFSL 20mle] A=A M AE FAFATh 3, 6, 9UA-E T
Al B F skl A AAH S AES A H sk

@ d&g 2 &4

TaE 2o B 9o HHy sdaltt
(2) 2% Ag W AA=E A § =T st A

O AE" 23

sEAY A, F 8 AT AlHA AlES AT AP G sy 1:100

& 3|Mete] Zh 3mbed Aol ARESEaL, ZF kel 3, 6, 9YAfoll v Al Abg Al A oY

S| Y

Arh A =T 9 1:100 M HS FHT & T utErt BEE AES AA S
7o) gl 1:1008] A ol Al 47, W= 10100 Aol A 6719 A Al S
AbgshgiTh St BadE 16100 sMHe] HAYS EdiE EAHE RS
110007+ 1:10000 3] M K-S o] &5 AL thr] A st x1&stry. Gula =] 5

M2 7 3mbely Ay Abgstla, 22 59 A 3 6, 9QxE g A A A
o g 3to]l gl 1:10008] 4 1270, 1:100008) 410 127] Zela 23 1:10003] 4] o
1278, 1:100008] 4 <} 127§ = 1:1000% 4871¢] s AH QLS Aol A&tk ol & =
7] el £2 YEb Atk (Table. 7).

i m o> 32 e |o
i
=2

(o3

|
1

Table 7. Sample number of the uterus lavage fluid

) Phelledendron amurense Humulus japonicas
sampling date - - : - - -
1:100 1:1000 1:10000 1:100 1:1000 1:10000
0 2 3 3 3 3 3
3 0 3 3 1 3 3
6 1 3 3 1 3 3
9 1 3 3 1 3 3

@ #&e 23

Z 58719 AFgAl A ] MZ2 Blood agaret MacConkey agarel #HE3dle] & #&3
oo T T A B et A7), FEE, 884 oA, Ak el w52t
o7 FE g st &

stttk 1 A¥, 1:100 Ad@elA 25%, 1:1000, 1:10000014 945 &+
119F9] & ZEstddn. Al & k= S48t 7|5 laL, ues aLyste] et
g 23E Z= yeld v (Table. 8).
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@ T F 54 47

7l Ay g, dun dags FEE59 1:1000, 1:10000 32 AH-2 F 5 il
T GdgS TAA sk AR, AAEE Ay AA 0gAERT AAELS JHe 3
ANA TFF7t AA Stk As AT 7 AT ¥H AEo FAIR AHge AHE &
Z3l71= FEAY, gz gy 11100 AR AAZHAS H syl AA 0L A el
Ha dAEES Ayt o FHQl 3,6, 94 AEA ¥ H o o] HEHE A
< g2 & F AdAH(Table. ).

@ 1% P R AT 24 A

Blood agar®t MacConkey agarel HZ3sto] &) W & 119709 7S vitek I o] &<
A8l aFEAE AA s, olE FI oy YA 2 ST 2 ad FHAY &
ol 2htdl 7 5 7HAE FEEstth 2% dAE Fa 2 dolgt Aol He o
S A Y doR ERIEFeH, FEw T AT F)E Aol A kel A
A A A=A 1 Ay B> a7 TS E

e .

FdolAY FAoIHA

¥

2 folqel EakE melx wgkrh 1:1000,
BEA obY FREAE molX o

Fojaha vk ol @ Sk o A bk mig wlvh o

S|
23y HMAEH FEAS =

= A" A W g4 BstE Aol Wstrt A7IAY A g Tl AE o4
°& Q% FAY F Ak Ko B HE i F Acinetobacter lwoffiis= 350 A28} =

A ATF o], Granulicatella adiacenst <17Fe] E&7]d AAsts ASATEF oY,
Sphingobacterium  thalpophilume= E %o A23t= AAATFo]al, Staphylococcus
xylosus® A& BE 9o u R FAqtolx wadoldd HE Az 250 FALS Hs)

"= ar
At AEstEA Folu Atk FEFow A3 53 Hd TheAdel ATk

Table 8. Colony foming unit(CFU) of the washing fluid of the uterus in Hanwoo

Phelledendron amurense Humulus japonicas
sampling CFU/ml CFU/ml
date 1:10000 1:1000 1:100 1:10000 1:1000 1:100
10 180 1080 530 50 1570
0 70 40 100 330 20 10
600 10 10 960 70
sum 680 230 1180 870 1030 1650
10 150 - 13600 5500000 -
3 215000 10 - 1120 191000 10
380 14000 420 4000 -
sum 215390 14160 - 15140 5695000 10
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20 0 - 270 8200 -
6 2740 220 0 40 330 -
2120 1100000 0 100000 40
sum 4880 1100220 0 310 108530 40
10 0 - 30 1070 1000
9 10 0 80 90 26000 -
380 30 40 1800000 -
sum 400 30 80 160 1827070 1000
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Table 9. The

chage of the bateria flora from the uterus in Hanwoo when injected extract of the Phelledendron

amurense

Phelledendron amurense

sampling
date 1:10000 1:1000 1:100
Acinetobacter Iwoffii,
Bacillus licheniformis, Bacillus pumilus,
0 Kocuria rosea, Enterococcus feacalis, Escherichia coli,
Staphylococcus xylosus, Sphingomonas paucimobilis, Staphylococcus Sphingomonas paucimobilis
Streptococcus pneumoniae, heamolyticus
Virgibacillus pantothenticus
Bacillus licheniformis, . .
I . Bacillus pumilus,
Escherichia coli, - ! . .
3 Sphingomonas paucimobilis, Staphylococcus Bacillus _ licheniformis, }
phing p 1lis, Staphy Escherichia coli
heamolyticus
Escherichia coli,
Paenibacillus polymyxa,
6 Sphingomonas paucimobilis, Staphylococcus Escherichia coli, )
xylosus, Sphingomonas paucimobilis
Staphylococcus lentus,
Virgibacillus pantothenticus
9 Sphingomonas paucimobilis, Staphylococcus Staphylococcus gallinarum Staphylococcus xylosus

xylosus
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Table 10. The chage of the bateria flora from the uterus in Hanwoo when injected extract of the Humulus japonicas

Humulus japonicas

sampling date
1:10000

1:1000

1:100

Bacillus pumilus,
0 Sphingobacterium thalpophilum,
Sphingomonas  paucimobilis,
Staphylococcus xylosus

Bacillus clausii,
Bacillus licheniformis,
3 Sphingomonas paucimobilis, Staphylococcus
chromogenes,  Staphylococcus lentus,
Streptococcus infantarius subsp. Coli

6 Sphingomonas paucimobilis
9 Sphingobacterium thalpophilum,
Sphingomonas  paucimobilis

Acinetobacter Iwoffii,
Bacillus pumilus,
Brucella melitensis,
Pseudomonas stutzeri,
Sphingobacterium thalpophilum,
Sphingomonas  paucimobilis,
Staphylococcus lentus

Escherichia coli,
Staphylococcus chromogenes

Escherichia coli,
Staphylococcus chromogenes

Sphingomonas paucimobilis, Staphylococcus
chromogenes,  Staphylococcus sciuri

Granulicatellaadiacens,
Sphingomonas paucimobilis, Staphylococcus
xylosus

Granulicatellaadiacens

Acinetobacter lwoffii

Sphingomonas paucimobilis, Staphylococcus
equorum,
Staphylococcus vitulinus
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L3k At 54 A Fdv S FATS FEISA ¥ B ke yERd zkg o]
71e ©@ed] Mol Fuk vlasiA e HAAdEHol AUt e A gl FAJMAE =&
st7lol= A st Adsilon, webA 2k A3 VitekIE ©]83 #8S A
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Table 1. Clinical sign scoring criteria

- . Score
Clinical  signs 0 I 5 3
Mild: ruffled  fur Moderate; ruffled Severe; ruffled
Ruffled fur Normal o fur <60% of the fur >60% of the
<30% of the body
body body
Mild; reduced Moderate; Severe;  reduced
Movement Normal movement and reduced movement  movement and
activity <30% and activity <60%  activity >60%
Mild; eye closed Moderate; eye Severe; eye
Eye condition Normal and discharge closed and closed and
<30% discharge <60% discharge >60%
Mild; reduced ?ggggg‘e; Severe;  reduced
Responsiveness Normal responsiveness eSDONSIVeNness responsiveness
<30% <600 >60%
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Group No. of embryos No. (%) of No. (%) of blastocysts

(ng/ml) examined embryos cleaved produced
0 36 30 (89.4+6.2) 9 (25.0+0.0)
0.01 36 31 (85.6+6.2) 11 (30.6£0.9)"
0.05 36 32 (88.8+1.8) 6 (16.3+5.3)°
0.1 36 28 (83.8+5.3) 5 (13.8+1.8)°
(p<0.05)

3
2y &<l

A=A T - AT Agujek wdde Fad= (001 pg/mhI B3 FZF9 (0.01
ug/mhS Hgshe] mwtEzbx o] id § 88 ARSI S, T3, 39 AT w4
iRk kg Eol SAA &7t At EE % melatoning o] &3t AAED AT
I =4e AYeA S xR ol vl EAEE. L A £ F A
gho] d&g2 vxay zol7b flAAT wivtx e WA g8 ANy 9 747
Aggt Eo] txatel M S-S RIS S (335 p<0.05). 53], g = Sas
W AEeh oA witzRe] wd g&o] FoHoR Folyom (3&3; p<0.05) FAtst
A gaE /AR e FHEY Aad fARR 235 g0 F ARS. olHd AAE
S E3to] g A ATe] wintx R WA Gy NPT E FF Ao A
FrastA 2 e @55 Ad AR AAEHAS

%3 Ao A9 wEHAgol dEdE E owintx 2ol g g =y gy
FzygAe wi 4
Phellodendron
Humulus ) No. of No. (%) of No. (%) of
Amurense . Melatonin
Japonicus embryos embryos blastocysts
Bark (uM) )
(ug/ml) examined Cleaved produced
(ug/ml)
0 0 0 194 161 (82.6 + 9.0) 49 (254 + 1.6)
0.01 0 0 101 90 (889 + 6.9) 31 (30.9 = 1.5)°
0 0.01 0 119 102 (866 = 5.3) 34 (289 + 29)°
0.01 0.01 0 126 110 (874 + 26) 44 (348 £ 2.1)°
0 0 0.1 114 94 (842 + 74) 41 (35.7£ 5.1)°
(p<0.05)
o] gl wjwkyE o] A X

gh- AL grg o] Aol s} satga FE9 el Aol o
= A 2 AlEAEe] oA &3 A
T AAFd § AAMEHE St FHE =001 pg/mhI &9(0.01 pg/ml)
S Ztzh e e A womRE AdE Wi F AE Foh AEAPEA S

TUNEL assay w41< &3to] AR S(29 5). 2 A3, =y g 2598

N
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F 4 & ALdFAT gAY S = S FE A F A" iRzl A

AEAPE o
Phellodendron ..
Humulus . No. of cells TUNEL-positi
Amurense J . Melatonin No. of
aponicus TUNEL-positi ve
Bark (uM)  blastocysts Total
(ug/ml) ota Cells (%)
(ug/ml) HEm ve o
0 0 0 20 1125 + 148 49 + 1.1° 44 + 1.0°
0.01 0 0 15 1177 + 149* 34 + 10 29 + 0.7°
0 0.01 0 16 1148 £ 11.7* 36 = 1.2° 31+ 1.1°
0.01 0.01 0 19 1412 + 158> 20 + 0.8 14 + 06°
0 0 0.1 14 1359 + 157> 1.8+ 0.9° 1.3 £ 0.7
(p<0.05)
DAPI Cleaved Caspase-3 Merged
Control

Phellodendron Amurense Bark
/ Humulus Japonicus

Melatonin

2% 6 o AerAe Aol uckolA Bl sduze] 2zo wal Hw & A
= =

A 2F2l caspase 3¢ Wa oA 3HQl

us

@ ALufF Al - FA T Ntz o] WdI oA ez FAAG T FE A X o
w2 ROS AAZ g9

ALl Al SFAE=0.01 pg/mhE &F9(0.01 ng/ml) F=4 A2 AdE wHlELE o] &
skl ROS A& ZAMsE7] 918l DCFDAE o] &3t +. ROS A4 F+& SAs 44, 3
A= g FEFAS ZhzE HIbsk AHeld R ¥ Ak oA s nl kLo A
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