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SUMMARY

1. Title
Development of the Therapeutic and Prophylatic program of Natural Herba in Calf

Diarrhea and Respiratory Disease

II. Research purpose

The major mortality of calf consists of diarrhea(43.1%), respiratory diseases(30.7%),
mixed infection of diarrhea and respiratory diseases(20.9%) and both diseases damage
the economic condition of farms. Overuse of antibiotics and the vaccine development
occur to control the disease, their effects are minimal. We thus tried to develop the
environment—friendly therapy to cure the calf disease and restrain the antibiotic uses
by natural ‘herbs(Oldenlandia diffusa, Houttuynia cordata, Sophora flavescens,

Ganoderma japonicum etc.).

Il. Research contents, scopes and methods

1., The Therapeutic and Prophylatic effects of Natural Herba in Calf Diseases

The 1st research year @ The therapeutic and prophylactic effects of calf diarrhea
Two hundreds calves(1—3 months) of Korean beef cattle were selected for the
diagnosis of causing bacteria, disease rate, blood test. We investigated the effects of
administration of Oldenlandia diffusa such as the proportion of immune cells and
weight gain during the feed.

The Znd research year . The therapeutic and prophylactic effects of calf respiratory
disease

Calves with diarrhea and respiratory disease were adminstrated with Oldenlandia
diffusa only or the combination of Oldeniandia diffusa and Houttuynia cordata. We
investigated their therapeutic and prophylactic effects. The samples including nasal
discharge and feces were checked for the presence of virus using commercial
diagnostic kit and the culture of causing bacteria or susceptible test for antibiotics

were performed.



The 3rd research year :@ The evaluation of the effects of fermented Oldenlandia
diffusa for calf diarrhea and respiratory diseases.

Based on the effects of Oldenlandia diffusa at last year, we evaluated the effect of
fermented Oldenlandia diffusa. After parturition, we provided calves with feed
containing fermented Oldenlandia diffusa and determined their preventive effects for

diarrhea and respiratory diseases.

2. The bacteriostatic effect and safety test of Herbs extracts

The I1st research year @ Antibacterial effects of Oldeniandia diffusa, Houttuynia
cordata, Sophora flavescens, Ganoderma japonicum

The four herbs were crushed and extracted using 100, 75, 25% EtOH and DW at 50
C. We tested the antibacterial effects of extracts onto paper disks inoculated with 4
kinds of bacteria (Z. coli, E. coli 0157, S. typhimurium, S. enteritidis) for 24 hr at 37
C. After the determination of the optimal concentration of extract, the effect of
extracts alone or the combination were compared in the aspect of efficacy.

The Znd research year - Antiviral effects of Oldenlandia diffusa, Houttuynia
cordata, Sophora flavescens, Ganoderma japonicum

The four herbs were extracted using 100%, 30% EtOH, water and the extracts were
added into the culture media in the concentration manner. After the determination of
optimal concentration, we evaluated the efficacy of extracts, alone or the combination.

The 3rd research year : Safety test for Oldenlandia diffusa, Houttuynia cordata,
Sophora flavescens, Ganoderma japonicum
The four herbs were administrated into rats for 90 days and then clinical symptoms,
feed uptake, water uptake, weight gain, urine test, hematological/serological test,

pathological test were performed for their safety.

IV. Research results and comments on utilization of the results
1. The Therapeutic and Prophylatic effects of Natural Herba in Calf Diseases
Among 76 calves with dirrhea in 3 farms, 47 calves were investigated for the

causes and 2 virus positive 9 (Corona virus 1, Rota virus 1), 5 protozoa (coccidium),



and others were bacterial infection. During experiments, a dead calf with severe
watery diarrhea was diagnosed with Cryptosporidia.

From two farms, calves administrated with Oldeniandia diffusa (ursolic acid; 0.2%)
showed low mortality compared to last year. Substituted milk The addition of
Oldenlandia diffusa(lg/day/head) into beef calves fed with substituted milk alone
showed lower of mortality by 4.07% than last year. 30 holstein calves (20 days old) in
beef farm were fed with Oldenlandia diffusa and showed lower diarrhea rate in all
experimental groups and among them, the group fed with the combination of
Oldenlandia diffusa and Houttuynia cordata showed almost no diarrhea.

In the changes of immune cells by Oldenlandia diffusa feeding, CD4+, CD** and CD"*
positive cells were increased 1 or 2 weeks later, but there was no significant
difference. And also, CD'" positive cells were observed as 16.3%+3.06(%), that is
significantly higher than control 10.1+4.38(%) after the same feeding.

Among the calves of Korean beef cattle in 5 farms, 14 calves with respiratory
diseases were diagnosed using nasal discharge and 10 bacteria were identified from 20
bacteria cultured. And also, we tested 20 bacteria for the sensitivity of 18 antibiotics
and all bacteria were sensitive at least one antibiotic.

The Oldenlandra diffusa feeding for calves resulted in marked lower disease rate at
January(43.9%), February(43.8%) of 2008 compared to January(77.5%), February(70.0%)
of 2007.

2. The bacteriostatic effect and safety test of Herbs extracts

The 100% EtOH extracts of Oldenlandia diffusa, Houttuynia cordata, Ganoderma
japonicum showed high anti—bacterial effects and thus 100% EtOH was the best
solvent to get extract the herbs. Among 5 candidates, Oldenlandia diffusa, Houttuynia
cordata, Ganoderma japonicum showed anti—bacterial effects and Oldeniandia diffusa,
Houttuynia cordata, Sophora flavescens, Ganoderma japonicum showed anti—viral

effects also.

3. Comments on utilization of the results



In this study, we confirmed the prophylactic and therapeutic effects of Oldeniandia
diffusa for calf diseases, but Oldeniandia diffusa was not preferred by calves. To fix
this problem, our collaborator, RNL biotech company developed some fermented
product of Oldenlandia diffusa and the preference was progressed with the prophylactic
effects of diseases. We thus suggest that the development of new additive for feed
may be possible. In the future, we will try to provide farms with information of the

efficacy of Oldenlandia diffusa to prevent the abuse of antibiotics and produce safe

dairy products.
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1. 7127 Z5TH coereereeeeisee s

2. A - Y 2w

A 53 ATANEFZATFO] BFL A E] werrrrerrreeeessseesssssesis i
A T ZEAFT] 2R EL  ceevveeeeesssoeessss s ssss st
A 2 AFGIBE 2221 A B] crereereeeeseeesi

A 6% ATARTAANA =R EE B 9] THBF7] Do A EL wervreeerrersseeessesssss s
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Al 14 Ao
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ghg- Fobx o] HAF 1ol AAS(43.1%), 2571 AW (30.7%), AAEd 357 A
A 20.9%) 0 o3 LA FIte BAA EAES F vk g a FobA HA
£ a3 AsE] s Al s @A FEEE s ARgo] o] FojAal gl
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23 F7IEHR(FHRD ] At e FHAS tAE = e AdN=FE=o 2
o AbEA7EAIS] AAte]l &AL

A AlFEs A, e 5 4T e ddd o=y A5t AHeR 7
G FoA HAAYE & AT GSS ffste] B2 =EE VlEola o, #4
R AGHoRE FopA] ARFEAC] v Hojd ot HAFEEE ol &7 FotA A
el oy B AR SRR stolw kA R 71 AFELE 442 ¢ 3



WAL 2= 254U 3 (Rubiaceae)d] &3t 1dA Z2EQ HAIANEZ Hedvotis
lindleyana var. hirsuta HARA(EHFXY3}) B Oldenlandia diffusa 1.. ROXBe HAx=
A ddzelth mldd s FF A AFRoA A AU Aufstal = WsAbEd %
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WMl 2] AHEO® yrsolic  acid, oleanolic  acid, [B-—sitosterol, @
—sitosterol—d—glucoside, p—coumaric acid, iridids® oldenlandoside &©°] W& i1, =Y
SPAbE 2] HAA HARA AF Ol HAFAE LD50°] 104g/kgo 2 Aol fle o=
LRS-

wek Wbz ASUEAG T BT 27, dAAEY SaE we 2
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kU mlo b

= 3l

ddstste] GAES e A= Haol WsapE R HAx
WIAPd 2 S ZHr R 7 dE
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e g¥7F dvkal b o xo Afed FdEde] EAskeYl L AZEE decanoyl
aetaldehyde, methyl—n—nonylketone, myrcene, lauric aldehyde, capric aldehyde, carpric
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fumaric acid, glucosamin, YW@, <A, manitol 5°] ¥FEo] Al betaine, v
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M 3& dA7igrd e & 25
Al 18 AN =S o] &3 Fobx HH A=ma}

L. Fobx] AAF <l

AY A 7659 FolA FolA HAAE Holi= FolA] 47FoA EWS A FH s
o1S %A}EITE Corona virus®t Rota virus HES 98] oA RNA%‘ —ir%—s}oq

A o

o] Primer sets® 2 PCR3}] 7|53 A3} 407bpBAEoA ZZEALE0)
Corona & Rota AE KitE Al&3sle] I2yzgdgdozz gely Eo dis)A

=

o

FAEo] ERlEAh(Fig 1). 183l 71T A2 dZF<] coccidium®] 572 FAE A
/\o /\é
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<
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a2, YeRE 43E 998 4 5 it (Table 1), 183 A9 Foll A F449

AL TS Boltgrt FAREE FobA= 3 A3} Cryptosporidia® 10T FHLF

Piroplasma% B 5474 AY) 22vig]e] FAnd Fell A BTG-S YeElglon,
T 179 A5 FopA A = #EE )



Fig. 1 PCR amplification of Bovine Coronavirus
M : Marker , S1, S2, S3 : Sample 1, 2, 3 , D.W : Distilled Water



Table 1. The Causes of Calves Diarrhea in Jeju Farms

Cause Head (%)
Corona Virus 1 2.1
Rota Virus 1 2.1
Coccidium 5 10.6
Other 40 85.2
Total 47 100




A A7) 7kl Bt FolX o o gk ® sk ALA % (ursolic acid; 0.2 %)
q = 17954 3657 #AEe] 20.1%9 HAES Y
Fo]7]17ke1 2005 E0E= 159504 2057} #HAFske] #HAFE©]

Table 2. Production of herd and mortality of calf in 2004 and 2005 year

Year Herd Head of death Mortality (%)
2005 159 20 12.6
2004 179 36 20.1




3. AA} SolHol A W 2EE Fojo] nje Holstd W3

AALE st e FobA e FAH AR5F 2579 4750 HAHAGS AR A
A& 2759 RBCO PCVEL S7Hslew, PCVE

A F7 E ATH(p<0.05). TP, WBC, Fib2 o4 1A #a=HAT B 542 A5 257%F
o} 455 W3yt s, 834730 PCVE TPL ta F7FE9dar, WBCS
Fib+ o4 A At (Table 3).

Table 3. The Changes of Hematological values before and after Oldenlandrae Herba

administration in calf diarrhea (Mean*SD)
G No. of RBC PCV TP WBC Fib.
rou
P heads  (10'/ul) (%)  (g/100ml) () (mg/100ml)
A farm
o 10 8824124 31.2+4.3° 7.310.46 11,085+1,644 7801274
in Diarrhea
A farm N
10 9304257 35.9%£5.3 7.01£0.54 9,400£2,394 600+189

after 2weeks

B farm
o 10 641£113 27.6%2.5 5.4£0.65 10,870+4,033 480+169
in Diarrhea
B farm - A A
10 624196 26.8%6.8 5.7£0.87 15,45046,373" 6201274
after 2 weeks
B farm ) )
10 635170 29.1£4.3 6.0£0.67 9,84013,804° 380+148°

after 4 weeks

A2 Significantly differential pairs with same column (P<0.05)



4. A} FobAo] WA FEHE Tolo] W AR W

o] ASTE#A %, BUN creatinine %53 AZFo|A <kzke] F7tko] 2d%lal, BE
Fel Aol AST 24ke & FTo=2 FoAd U #FaH A (P<0.
= 2] W3 Ao creatinine S EE

dAA 7 ATH(P<0.05) (Table 4).

S

Table 4. The AST activity, Blood Urea Nitrogen and Creatinine concentration before

and after Oldenlandiae Herba administration in calf diarrhea (Mean%SD)
G N f head AST BUN Creatinine
rou 0. of heads
. (TU/L) (ng/100m1) (mg/100ml)
A farm
o 10 38.4+ 7.8 12.8£7.0 1.06+0.46
in Diarrhea
A farm
10 51.5£19.6 12.1£7.1 0.83+0.11
after 2weeks
B farm \
o 10 251£231° 14.945.3 0.95+0.14%
in Diarrhea
B farm
10 135+ 69 22.2%16.1 1.83+0.29
after 2weeks
B farm . \
10 97% 47 15.5%£5.4 1.86+0.38"

after 4weeks

A% Significantly differential pairs with same column<0.05)



ol ulsjx CD',
ol z}o]2 wolx| ¢
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5. AL Fopxlol tiFk HA FE& Fo
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Fao ¥
1= S
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lo

Fol 1FF

HAAEZ Wslo Al WAL 2 A2 Fof 1
= Ao
t}(Table 5)(Fig 2, 3).

cello] =Y
#zE Q)

CD** ¢} CD"Y™" positive cello] tha Z7}15
ko monocyteA D¢l CD'™  positive
10.1+4.38(%) el B8 16.3+3.06(%)&E 24 A =4

circulating CD'", CDM™*  and

CD8+

Table 5. The Change of percentage of
CDY " (B—cell) positive lymphocyte before and after Oldenlandiae Herba administration
in calf diarrhea
Time Group WBC cp** cp¥* cpt* cp't
(/ul) (%) (%) (%) (%)
Treated 14,967+4,715 28.0+£8.72 18.246.54 16.3+3.06" 44.847.57
1 week
No Treated 11,750+3,758 22.5+8.95 14.1£2.05 10.1+4.38* 40.7+2.69
Treated 14,083%2,632" 35.6+5.35 14.643.60 4.241.25 34.8+7.06
33.50x8.65 16.5%£3.18 5.7+2.78 36.9%£7.27

2 weeks
9,700£2,183*

No Treated
A2 Significantly differential pairs with same column (P<0.05)




10°
S

FLz-SG

10’

10-C.045

10-1.046

T
10° IS
FLIH

10
1

10-2.047

10°

24

FL

Fig 2. The result of Lymphocytes distribution(CD4*, CD8*, CD14*, CD19%)

102 0%

10 10 4
10-3.048 - 10-4.049
=
@
o
ER
g2
@
3 A
7] e s 0 10
FLIH

in control group




1-C 001

1t

1®
;

FL2:
m‘Ei
f

- 1-1.002 . 12,003

10?
1
3

=L|2?f
3

GD- CIQ
= T 2 T
100 10 s 10 102 10° i
FLIH FLI-H
- 1:2.004 - 1-4.005
- o
) =
T
i
= =
= By i 163 G
400 02 e el 10 1 10 10° 10
e FLIH

Fig 3. The result of Lymphocytes distribution(CD4*, CD8*, CD14*, CD19")
according to administration of Oldenlandia diffusa



5. 4AEI ABE FolAo] AAFEE Tolo] we AFF Ay wal

1) A=< Ws}t

AZFe AATAAE 094 (39.846.7)AA] 2497 (46.1£5.2) 2 A5 AATEAA =
0L A (30.2+4.8)0l A 2444 (36.0+£8.4) 2 Z7} sttt 778 Fol x| 7} AAbEol =] o H] &
A FA S = oA AAFEolX o vlas| A FA Sl F MEtE Bo| Xkt (Fig

4).

Fig 4. The changes of body weight according to administration of
Oldenlandia diffusa



2) RBC9] W3}

RBCE 2t A3 0ol 825.5+124.8(10%/ub)oll Al 3L A 846.7+£104.6(10*/u) = 57}
3k 5 U Ao 846.41108.7(10%/u) 2 FZF AT 9U A 822.0+173.7(10%/u) = A
st om, 12U A9 886.9+218.3(10%/u) = Z7F 3k 154 o 898.6+191.2(10*/ul) =
7, 244 A9 837.9 £106.3(10*/uD) = A3t (Fig 5).

AL FolA] ol A= A3 0UA, 865.9+118.3(10%/ul) ol A 3L #o] 844.8+88.3(10*
/e s Zastga 9dAel  925.5+242.6(10YuW) R Frretgon, 15U A9
883.5+233.1(10%/u) & #HA3kaL 2495 <l 840.3+147.8(10%/u) & #4238kt (Fig 5).

Fig 5. The changes of RBC value according to administration of
Oldenlandra diffusa



3) WBC¢ W3}

WBC= 8t A70dell 7881.8+1808.9(/uDoll A 12€ 7= 7941.8+£1973.6 %2 57}, 24
A= 8899.1+£1488.2(/u) 2 78ttt AAlEolAl 2 09 Ao 10484.3+£3167.6914 129 #)
o 8315.242749.3(/u) 2 A&k a1, 154 A oli= 10300.0£2617.00.2 71} th7t, 18U A
£ 8077.6 £1545.9(/u) & #2433 ar, 21941 7811.9+£1385.3(/u) o2 74313t} (Fig 6).

Fig 6. The changes of WBC value according to administration of
Oldenlandra diffusa



4) Fibrinogen®] 3}

Fibrinogen< Aol A 0 LA (418.24166.2)91 4 64 (509.1+£339.0) 0. & o} 5 a1 |
ThA] Yol = 4|2 Holtrt 159 4 (600.0+£334.7) 2 A5 3l th. AAFatol A 9] Fibrinogen
=097 (828.6+£291.8)0 A 244 A (609.5£293.1) &2 7+A3 T} (Fig 7).

Fig 7. The changes of fibrinogen value according to administration of
Oldenlandia diffusa



5) Total proteine] W3}

Total proeine= AAFtol A 6LA(6.9£0.5)0A 99#(7.1+£0.5) 2 =olHt}7} 1294
(6.910.4) = 73T} Aol A += Total proteint 0L A (7.3+0.5) A 1245 (6.7+0.6) &
2 28t 1594 (7.0£0.5) 2 A7 A5star Al 723 (Fig 8).

Fig 8. The changes of total protein level according to administration of
Oldenlandia diffusa



6) PCVe] W3}

PCVE 7 0L A (36.812.9) 0l A &9ke] 7hadhe] 24U A (34.1+1.9) 0l Srolxl ), A AL
PCVE 09 (40.5+4.7)0 A 2495 (33.6+4.7)Z 748t} (Fig 9).

Ml

Fig 9. The changes of PCV level according to administration of
Oldenlandia diffusa



6. ANF#E2 Folo] me APt sl

A F2EF el WEAERE Fopdo] Foldt i Folsd we vxwit
o @geta walolA 2 AolE wolx| gkt olzlow WaAMzI I R A
Mg oA & Ao A=A (Table 6).

u
il

Table 6. The AST activity, Blood Urea Nitrogen and Creatinine concentration before

and after Oldenlandiae Herba administration in calf diarrhea (Mean£SD)
Oldenlandiae Herba
.. ) Control
administration group
AST(IU/L) 54.22+17.66 50.64+9.76
Creatinine(mg/dl) 0.98+0.17 0.88+0.14
10.64+2.51 13.42+5.22

BUN(mg/dl)
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2) W3 Z+o]A = Foddt (Group 1) @ WM3AE %9} oAz BUS EE3Ed
10%-&No® vhE § 747} 1g/30kge] ¥ == sto] wjd 13] 35 &<k A5 FoIsi3itt.
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A Fe FoHAE T ORE it

o A=A
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PCV, RBC, WBC, T.P, Fibrinogene A5 & A7 (ABC coulter, Vetcom, Korea)
2 43¢l en, PCVE micro—haematocrit reader(Hawksley Co, UK)E AH&3ste] 54
&ttt TP} fibrinogens refractometer(Atago Co, Japan)< ARg3dto] =4 3&}3ith.

ul, YA HA}
AST, BUN, Creatinine, AST¢} BUN2 Express 550/Plus wet type(Chiron, USA)2]
AST, BUN, Creatinine, AST®} BUN =73 A 2F(Bayer Health Care Co, USA)S ©]&-3}¢]

At

vh, YEZ 3 B¥E(FACS) ¥4
WYL CD4", CD8a’, CD19" FAFE 9184 EDTA tubeol 5mlo] AWdE A8 &
AR A FAS &7 PAE3TH(2000rpmell A 10%). Buffy coat ¥-$1Z 1ml pipett
o]} pasteur pipette @ Hthd+ 2)F 3t ACK lyis buffer(NH,Cl 0.15M, KHCO3; 10mM,
Na; EDTA 0.1mM, pH 7.2) &% &gsto] dAGAZF FA(1Reo|W)ste] 48471 &
E5 gt 4A41EE] (13,000 rpmol A 10%)3e] AT 838 FS5AE A% & PBSE
W& pelleto] 74%EsHAl & wi7b+] Al A8k EE pellets AF-frste] AMEFE =45t
i Trypan blue, turk solution®.® <33} hemochambers o] &3t At =Wy
T7F 1X10°%] ®E=2 wg3 BHAS E—tubeo] Wil labelingdtth. FSS(FACS staining
solution; FBS 5%, sodium azide 0.1%, in PBS)E 1mlo] HEE Hrlsith 23 =
13,000rpmoll Al 10%27F 943 8] (microcentrifuge)ste] Az ML W&t} E—tubed rackel
S AW (7~103]) pipettingdte] B pellet &4 (2F 100ul A= 5 H) S AF-AA
z}zke] Y Eo] WrEE A (anti—mouse bovine CD4", CD8a", CD19" (VMRD, Inc)
5 lul H7A 7] & EFsteh 4CollA] 30%7t vifsteh. Si3] # wkgsles E3ts)
A7 AIZbE Frh FSS 700uls H7bstal 2 &3 & AR, 9 3H S 238 v
Eato] 12k A E AAT. AT A4 & AF NS AASL FS pellets AFF5
t}. FITC7} ¥-&4 Goat anti mouse 1gG(2xF @& &34 (Jackson Immunoresearch) lul
S #Hupsta & EgE T 4TCoA 3087 wjgsint. =
AlZHS =tk FSS 700uls H7bsta 2 £33 & 94
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IR N(1% paraformaldehyde in FSS) 300ulg H7F3tt}. FACS A-E Falcon tube®
F4R=

Eo off

EDTA TUBE (Blood sample)
\[2
Buffy Coat (WBC &)
\[2
ACK Lysis Buffer (‘Fo}gli= RBCe] €8)
\[2
M2 ALt
\[2
1=10°70 9] W& o) 16107709 My Rfe 1:10°709] M Bf
\[2
Anti—Mouse Bovine CD4 Anti—Mouse Bovine CD8a Anti—Mouse Bovine CD19
12134 12}3}A) 12}34A)]
\[2
Goat Anti—Mouse 1gG (2x}3HA])
\[2
1% paraformaldehyde (AXE¢] 124)
\[2
FEAE FA7Z BY
I 1(FACS Calibur, BD Bioscience, USA)ZE o] &3} Z+zt &
Az GA8 NPT RHoe LA

off
X
R
M
b
N
[

:TL

|
2o
ot

AL BdE B
72 29 FolAE WY 49 FHOE el el delE Bkt (Table 7).
Table 7. The criteria of feces according to fecal condition in calf

Grade Condition of feces
0 Normal
1 Soft
2 mild diarrhea
3 watery diarrhea




3. A4

1) g4 wst

39 7tA o7 AAE Al A PCV, RBC, 29l d, AH4d d&e A o+ BF
o AR StolA F7HS yEldon, PCVY AFA9Le thxao] ot =2 UAS

UEbHaL, Ad 3dA WBC oA WsiAbE 2otk diZza Aol A Fo A0 Aol
(P<0.05)8 B oy, 1 olZa2xE A &+ 2% F9A4E e A &t} (Table 8)

Table 8. The changes of CBC values in each group

Date Group PCV RBC WBC TP FIB
I 32.6 £ 455 832 +128 8700 3568 5.6 +0.68 400 *163
0 II 329 £ 717 856 £166 9390 *+ 2393 5.7 £ 0.60 360 * 127
III 274 £ 658 704+ 153 8071 £2432 6.0 £0.76 400 + 200
I 31.5+6.06 885 + 174 7450 + 2787 5.3 £ 0.67 300 £ 170
3 11 32.8 £6.76 967 £130 10030 £ 2685 5.2 £0.65 280 103
111 28.4 £ 6.37 930 + 130 14386 + 5351* 5.3 £ 0.62 343 *+ 151
I 32.8+5.31 821 £124 7020 1742 5.3 £0.65 460 £ 165
7 II 33.6 £ 6.70 855 £ 155 7880 * 2607 5.1 £0.53 340 £ 135
111 28.9 £4.85 745 £ 142 7086 £ 1377 5.1 £0.61 486 * 279
I 30.3 £ 4.88 795 £ 123 6460 * 1276 5.4 + 0.57 420 + 148
10 11 32.2 £5.05 816 £129 7830 £2786 5.2 £0.40 400 £ 94
111 29.7 £ 585 766 £ 149 7986 + 2336 5.2 £0.53 486 £ 157
I 28.1 +£4.07 736 £ 97 6210 1362 4.9 £0.58 360 £ 126
13 II 30.1 £6.12 821 £ 149 8230 2961 4.9 £ 0.38 340 £ 97
111 28.0+7.35 752 £201 7814 +£1791 5.1 £0.47 400 £ 163
I 28.6 £3.27 758 £ 92 6280 £ 1549 5.0 £ 0.60 380 * 148
15 II 29.0 £5.29 797 £108 8030 + 2480 4.9 £0.27 300 * 141
111 26.7 £ 6.50 729 £171 6943 + 1987 5.1 £0.38 486 £ 279
I 285 +2.46 774 £ 65 7610 +£1306 4.7 £0.49 380 £ 148
18 11 28.4 +4.38 769 £107 7020 +1895 4.5 £0.31 420 £ 148
111 24.4 £ 586 695 £ 153 6414 + 2126 4.6 £0.35 429 £ 138
I 28,0+ 262 739 + 66 6990 + 1858 4.6 £0.55 380 £ 199
21 11 279 +4.28 775 £111 7870 £ 3196 4.7 £0.32 320 £ 193
111 24.3 £5.02 694 £138 6329 +£1359 4.5 £0.32 400 £ 115

Aja : P<0.059 oAl zFo]E Holx= 1F, TP : total protein, FIB : fibrinogen
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Table 9. The changes of AST, BUN and creatinine values in each group

Date Group AST BUN Creatinine
| 455 + 6.32% 7.2 +1.83° 1.52 + 0.18

0 I 38.2 + 4.73° 6.1 +1.71 1.53 + 0.24

I 40.6 + 7.06 4.8 +1.09" 1.37 + 0.20

| 44.8 + 9.28 8.0 + 1.84 1.44 + 0.20

3 I 41.0 + 6.75 7.8 +1.39 1.40 + 0.16

I 41.4 + 5.40 6.4 + 1.48 1.30 £ 0.12

| 51.4 + 11.85 7.3 +0.91 1.47 +0.12

7 I 43.5 + 6.63 8.1 + 1.40 1.33 + 0.21

I 50.4 +5.11 75 +1.72 1.33 + 0.21

| 47.8 +11.35 83 + 1.52 1.35 + 0.36

10 I 42.8 + 8.04 85 + 1.78 1.39 + 0.47
I 41.4 + 5.48 8.1 £ 2.07 1.49 + 0.43

| 51.3 + 9.86 7.9 +1.27 1.32 +0.19

13 I 48.5 + 8.14 8.8 + 2.31 1.39 + 0.21
1 49.8 + 6.38 9.0+ 1.70 1.41 +£0.12

| 471 +7.25 8.0 £ 1.43 1.43 +0.25

15 I 41.8 + 8.67 8.2 +1.74 1.35 £ 0.15
1 42.1 + 5.66 10.2 + 3.29 1.33 + 0.11

| 47.8 + 8.12 7.1 £+ 1.29° 1.23 + 0.23

18 I 46.6 + 8.63 7.9 +1.39 1.35 + 0.41
I 49.8 + 10.20 9.6 £ 1.77° 1.30 £ 0.13

| 47.1 +5.51 8.1 + 1.61 1.22 +0.25

21 I 46.1 + 7.66 88 + 1.55 1.16 + 0.21
1l 68.3 + 52.04 87 +1.10 1.14 + 0.08

Asa, B;b : P<0.059 %<l Ao]E Holx= 1F
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FACS A@el M 7k #7ke] frol#el 2o] 2 molx| gkgkr} (Table 10).

Table 10. The changes of CD4", CD8a" and CD19" cell distribution in each group

Date Group CD4" CD8a" CD19"
| 11.240.84 6.1+1.12 15.943.48
0 I 6.4%0.87 6.74+1.07 11.4+1.98
I 3.840.99 3.941.10 4.9%1.21
| 5.4+3.14 5.5+1.47 19.7+2.76
7 I 8.3+3.45 6.7+1.91 10.3+1.87
I 4.0+1.56 4.6%2.41 13.9+16.22
| 6.0+2.24 5.3+1.91 18.4410.24
14 I 9.141.40 6.3+1.55 24.3+9.45
I 4.141.59 3.540.35 5.0£3.74
| 3.840.64 5.440.65 15.948.62
21 I 10.2+1.23 4.4%0.41 22.248.71
Il 7.6+1.58 7.3+1.12 7.742.62
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Table 11. The grade of diarrhea in each group
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Ag Qo717
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okolt}(Table 11, Fig 10)

Date

0

1 2

3

4

5

6

7

8

9

10

11

I
group

2.1+
0.74

1.8+ 1.8%
0.63 0.63

1.9+
0.88

1.9+
0.57

2.1+ 1.9x

0.88 0.88

1.7+
0.82

2.2%
0.63

1.8+
0.63

1.8+
0.79

1.9+
0.32

I
group

2.3%
0.67

24+ 2.2+
0.52 0.63

2.1%
0.88

1.8+
0.79

2.6t 2.4+

0.52 0.70

1.7+
0.48

1.8+
0.79

1.7+
0.67

2.0£
0.47

1.9+
0.57

111
group

2.9%
0.38

2.6+ 2.3
0.53 0.95

2.4+
0.98

2.4+
0.53

3.0 2.9%

0.00 0.38

2.1%
0.38

2.1%
0.38

2.3%
0.49

2.3%
0.49

2.3%
0.49

Date

12

13 14

15

16

17

18

19

20

21

22

23

I
group

2.0%
0.82

1.8£ 1.3%
0.42 0.95

1.9+
0.74

1.9+
0.32

1.7+ 1.6%

0.67

0.63

1.6
0.70

1.3+
0.95

1.5%
0.53

1.3+
0.48

0.6%
0.52

11
group

1.9+
0.88

1.8+ 1.3%
0.63 1.06

1.3+
0.48

1.2+
0.79

1.3+ 1.5=%

0.48

0.53

1.6+
0.52

1.4+
0.52

1.3+
0.48

1.1+
0.57

0.1+
0.32

111
group

2.3%
0.49

2.1+ 1.3+
0.90 1.11

1.7+
0.76

1.6
0.53

1.9+ 1.4+

0.38

0.53

1.4+
0.53

1.3+
0.76

1.6
0.53

1.3+
0.49

1.0+
0.82




Fig 10. The changes of diarrhea grade in each group during treatment
I; Oldenlandidae Herba treatment group , II ; Oldeniandidae Herba and

Hputtuynia cordata treatment group, 1II ; No treatment group(control)
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AF=d 54 T 530l AMSTY F9-FokA T 57 S Hole= 2~6714€ 1,
S = A
L [e]

v =e] 70%0]

£ 5 Blood Agar(BA: tryptose—soya—agar containing 5 % bovine blood)ol <
AEet & 37 ColAl 24~48A1%F 37170 H< G710 HZ oS skt 7 Yoz
FAE = ¥ JFE 9] BAY AFste] U9 sl A ajgs & 4 Tolx 233t
H A 5

2) YAt 4
Gram staining, Coagulase test, Oxidase test, A+ A3+ar A7) (Vitek 32, bio
Merieux Vitek Inc. France)& W-&3}o] 2+#S THA

3) A WA AAL

FAA EA AAbE Uaa o s Fgsigion) 8= BBLAHUSA) A
T8  Tetracycline(TE), Amoxicillin(AMC), Clostin(CL), Clindanycin(CC),
Gentamicin(GM), Piperacillin(PIP), Kanamycin(K), Streptomycin(S), Ampicillin(AM),
Moxifloxacin(MXF), Norfloxacin(NOR), Bacitracin(B), Cephalothin(CF), Penicillin(P),
Cefuroxime(CXM), Enrofloxacin(ENR), Cefazolin(CZ), Trimethoprim/
Sulfamethoxazole (SXT) 18%F& AFE3}3I T}

9 5% Vitek colorimeter(HACH company, USA)E ©]-83}
o} o] 39S BA®L Mueller—Hinton Agar(MHA)o| Z#ale] stolo] 43 5 gAYA



disk= iR 9ol EFar 2477 FoF 37 Coll A wigslr & A x23|ALe] x| H ol wel 1

948 Z4s9.

2. A3}

7h ZF7] AWelA HElE 7 FYNE

TE7] AWE ol e AlFEY 5 532 14vtg] ghe-Folx o] v FRY g
A+ 2070¢] EEE Table 12614 E+&= vief Aok & 20709 +5F 5 10709 oFo]

golgQa, 1 F 509 FF(25%)A  Actinetobacter iwoffii 7} EEHAoH,
Bacillus(assachalytic),  Pantoea  agglomerans?y 242 3788 (15%) E# %A}
Pasteurella multocida®y Stlphylococcus auricularis= ZFZF 2708 (10%) & EQ1,
Streptococcus pneumoniae, Stiphylococcus sciuri, Enterobacter intermedius, Elkenella

corrodens, Chrys. Ondolgene ©] 22t 1708 (5%) 2] = A H(Table 12).



Table 12. Isolation rates of bacterial species from nasal discharge of calves

Bacterial species No. of isolates(20) Distribution rate(%)
Actinetobacter iwoffii 5 25
Bacillus (assachalytic) 3 15
Pantoea agglomerans 3 15
Pasteurella multocida 2 10
Stiphylococcus auricularis 2 10
Streptococcus pneumoniae 1 5
Stiphylococcus sciuri 1 5
Enterobacter intermedius 1 5
Eikenella corrodens 1 5
Chrys. Ondolgene 1 5

g sAE 2079 #FE 18F FAA A dig WAdRI == Table 1304 YeERH vlo}



Table 13. Antimicrobial resistance of bacterial agents from nasal discharges of calves
) No. of No.(%) of bacteria resistanct to
Bacterial spp. . at
1S01teS g AMC CL CC GM PIP K S AM MXF NOR B CF P CXM ENR SXT CZ
Actinetobacter . 101 1 3 1 1 2 2 1 1 1 3 1 1 5 2 2
iwolfil (20) (20) (20) (60) (20) (20) (40) (40) (20) (20) (20) (60) (20) (20) (100) (40) (40)
Bacillus 3 12 2 3 2 1 r 2z 2 1 1 1 1 1 3 1
(assachalytic) (33) (67) (67) (100) (67) (33) (33) (67) (67) (33) (33) (33) (33) (33) (100) (33)
Pantoea 5 3 3 3 1 3 3 1 3 2 1 2 1 3 2 2
agglomerans (100) (100) (100) (33) (100) (100) (33) (100) (67) (33) (67) (33) (100) (67) (67)
Pasteurella ) 12 2 2 2 1 1 2 2 2 2 2 2 ‘2 1 2 2
multocida (50 (100) (100) (100) (100) (50) (50) (100) (100) (100) (100) (100) (100) (100) (50) (100) (100)
Stiphylococcus 9 2 2 1 12 2 2 2 2z 2 2z 2 1 2
auricularis (100) (100) (50) (50) (100) (100) (100) (100) (100) (100) (100) (100) (50) (100)
Streptococcus ) 1 11 1 11 11 1 1 1 1 1
pneumoniae (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
Stiphylococcus ) 1 11 1 1 1 1 1 1 1 1 1 1
sciuri (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
Enterobacter 1 11 1111 11 1 1111
intermedius (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
Eikenella 1 1 1 1 1 1 1 1
corrodens (100) (100) (100) (100) (100) (100) (100)
Chrys. 1 1 1 1
Ondolgene (100) (100) (100) (100)
Total 20 10 13 5 5 17 14 6 7 11 13 9 8 13 9 13 15 14 10
ota (50) (65) (25) (25) (85) (70) (30) (35) (55) (65) (45) (40) (65) (45) (65) (75) (70) (50)

* TE: Tetracyclinetracycline

CL: Clostin

GM: Gentamicin
K: Kanamycin
AM: Ampicillin
NOR: Norfloxacin
CF: Cephalothin
CXM: Cefuroxime
CZ: Cefazolin

AMC: Amoxicillin
CC: Clindanycin
PIP: Piperacillin
S: Streptomycin
MXF: Moxifloxacin
B: Bacitracin

P: Penicillin

ENR: Enrofloxacin

SXT: Trimethoprim/ Sulfamethoxazole



T 209t EF7F g A ol FAAlel s dERY
B8 #EL Gentamicin, Enrofloxacindl thale] 85%, 75%2 =&
Clostin, Clindanycin 5 30%"| %o 7A4S YeHY & WS
Y #Fete A wep o] thEA YR AT

74 Be) 8o =39l Actinetobacter iwoffiix Enrofloxacin, Gentamicin, Cephalothin
ol 247} 100%, 60%, 60%2] ZrAS B oy g 50% v)ve] 2442 Yehd A
go] =&S  YUellAtut.  Bacillus(assachalytic)®  Gentamicin®  Trimethoprim/
Sulfamethoxazoled] 100% 7+5+A1S Ho]lal, Amoxicillin, Clindanycin, Piperacillin,
Moxifloxacin, Norfloxacine 67%2 A4S YebH yUmx] thfES 33%9 7S
Bo], Clostin®} Streptomycin®l ZHFAS YeElWHA &Ekth. Pantoea agglomeransi=
Tetracycline, Amoxicillin, Clostin, Gentamicin, Piperacillin, Streptomycin, Cefuroxime©l
100% <] K e HolH, Ampicillin, Cephalothin, Enrofloxacin,
Trimethoprim/Sulfamethoxazolet®™ 67%<] 7Ad<S ®$13, Clindanycin, Kanamycin,
Moxifloxacin, Penicillin®l 33%<] #4AS eI 28] Norfloxacin, Bacitracin,
Cefazolindl & A4S YERAR] &4t} Pasteurella multocida®  Amoxicillin,

Clindanycin, Gentamicin, Piperacillin, Ampicillin, Moxifloxacin, Norfloxacin, Bacitracin,

rr

Aoz HEE T}
P S eI oy
B39 agla

N

o

Cephalothin, Penicillin, Cefuroxime, Trimethoprim/ Sulfamethoxazole, Cefazolin®] 100%
9] =& 7F4A S Holal, Tetracycline, Kanamycin, Streptomycin, Enrofloxacin®] 50%<]
S Holw (Clostindl & #4AS YEMR 29kt Stlphylococcus  auricularis©
Tetracycline, Amoxicillin, Piperacillin, Ampicillin, Moxifloxacin, Bacitracin, Cefazolin,
Cephalothin, Cefuroxime, Enrofloxacin, Penicillin®] 100%<¢ 7445 Ho|lH C(Clostin,
Gentamicin, Sulfamethoxazole Trimethoprimol+ 50% ¢ 7ZF4AlS welot, zZhzh 154
2% Streptococcus pneumoniaet Gentamicin, Piperacillin, Amoxicillin, Ampicillin,
Bacitracin, Kanamycin, Moxifloxacin, Sulfamethoxazole Trimethoprim, Cephalothin,
Cefazolin, Penicillin, Enrofloxacin, Cefuroxime®l] 744 H.o]al, Stlphylococcus sciuri
T  Gentamicin, Piperacillin, Amoxicillin, Ampicillin, Bacitracin, Norfloxacin,
Moxifloxacin, Sulfamethoxazole Trimethoprim, Penicillin, Cefazolin, Enrofloxacin,
Cephalothin, Cefuroxime®| Z4<& Ho]H, Enterobacter intermediuss= Gentamicin,
Tetracycline, Amoxicillin, Piperacillin, Streptomycin, Kanamycin, Norfloxacin,

Moxifloxacin, Enrofloxacin, Cefuroxime, Sulfamethoxazole Trimethoprim, Cefazolin,



Cephalothin®ll ZFAlS ®Qlt}h. @3 Eikenella corrodens< Piperacillin, Gentamicin,
Tetracycline, Cefuroxime, Sulfamethoxazole Trimethoprim, Moxifloxacin, Bacitracinoll ZF
A& HolH, Chrys. Ondolgenex Gentamicin, Moxifloxacin, Norfloxacin, Enrofloxacin
of #+/dS ERlth o] & Moxifloxacin¥hel| o] =0l Al 7S YeERHATH(Table 13).



2
=~
Y
i
fol
=
o
>
>,
i
P
1o,
ll
9
N

| £o}A] HA e} A oo

H
(22
fol
_lu:

o

Neh A 27k ok Skl MR Y

hoag =4

FopAo] WMeAAEE Folati AAES EAse] 1 makE EAS AL S,

o Als g

D d3de=

2006, 20070 -5 v & 53] FolA] ARFALAA AMGHE BE FolAE U
o8 dto], AP (Fow) 20079 % 195 H 12974 A4 d Fobx = shaL, e

s
2006 % 195E 12971% U219 Folx| 2 3},
2) AdHH

WA 2 E 10%2 SRT A8t lg/day//MAE FobAl AbSAL oy &= -
ol Ao 20073 1€95E 12€97bA] F9stitt.

H
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AFE 5 W% BgA BsE Sobd WY B2t A A g 1S5

o} Az
WAL 2 5 Fo3hA] @2 2006139 Blsle] WMSIAAE X E Fofsk 2007de] € H o
Fo| W& s 3] 20069 % FHAFE O] EoHE 6YNE 89 Alole] HAE o]

At 5
AAA =& OiD} 7 dx HE2 99o] FHAES HixE Holw 1095FH 29 Afol
= HARE o] HlwA v ARkS Btk 79y 89, 11€¥ 12¢€& Al 9etd HALES F
af W Mg 73?‘5&-,% Btk #AAES HA 0%N4 A 7.52%°] BEFS HLlt
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Table 14. Mortality rate on 2006 and 2007 year.

2006 Head Dead Mortality(%)| 2007 Head Dead Mortality(%)
January 119 1 0.84 January 121 2 1.65
February 98 0 0.00 February 79 1 1.27
March 101 5 4.95 March 94 3 3.19
April 102 2 1.96 April 132 0 0.00
May 109 4 3.67 May 123 4 3.25
June 138 2 1.45 June 102 2 1.96
July 140 9 6.43 July 157 3 1.91
August 157 8 5.10 August 196 4 2.04
September 133 10 7.52 September 152 9 5.92
October 129 2 1.55 October 127 3 2.36
November 111 2 1.80 November 137 1 0.73
December 107 3 2.80 December 150 0 0.00
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Table 15. &Fo}x|ollA €™ TAH AW+

2007 11€ 20079 12¢€  2008d 1¢¥ 20084 2¢¥ Al
T T 89 80 57 64 290
A} 52(75.4) 36(64.3) 12(48.0) 14(50.0) 114(64.0)
357 10(14.5) 12(21.4) 13(52.0) 9(32.1) 44(24.7)
7] e} 7(10.1) 8(14.3) 0(0.0) 5(17.9) 20(11.2)
Al 69 56 25 28 178
Ay S 77.53% 70.00% 43.86% 43.75%
# ()QF2 BH&(%)S YE
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L E. coll, E. coli 0157, S. typhimurium, S. enteritidis

gt

& 747} 600g4 o} ]

tof 24

S

A+
: 100% EtOH, 30% EtOH, Water 3%

=
=

2) =714 71)

=8 A=

=
T

3)

e

i
-

7F) 100% EtOH, 30% EtOH F=%& ; 50CoA 5A|7F 3=, Shaking incubator,

90—100rpm

W) & FEE; 80CHA 527 &

=
=

FZav 1500ml1e] &uj

ko3
T

Z} flaskol] ©&

2L 4F

Ko
=

= EdES 150g A4

Al
A

5 $H

T

3o filtering.
=

A8

A

!

© 2 filteringS

b

8) 22t FE=E LT W

71ol4 10—204]

5

Ho

- (Paper disk Method)



1) AF&81#] : Mueller Hinton media

2) Paper diski= ToyoAl?] 8mm I 7| & A& 3Sic)
3) AAAE v wEA 7 Ads =gt
4) =33 A wx] EHo paper diskE H-ZA]71th,
5) paper diskel 7z} FEFN& HFs}

6) 37COlA 24hr WFT AL =43},

EtOH FE&w AT
of vepgtom, WsAbE R FA, oA 2= 100% EtOH FEEarolA v



3

TFRFAE 100% 70%

30%
EtOH EtOH EtOH

100% 70%
“" EtOH EtOH EtOH

Water

30%

Wat

100%

“ EtOH EtOH EtOH

70%

30%

Water

A - - - - - - - - - - -
B - - - - - - - + - - -
E. coli C + - - - + - - + - - -
D + - - - + - - + - - -
E + - - - + - - + - - -
A - - - - - - - - - - -
E. coli B - ) ) ) * ) ) ) ) ) )
0157 c + - - -+ - - + ] ] ]
D + - - - + - - + - - -
E + - - - + - - + - - -
A - - - - - - - - - - -
S . B - B ) ) * ) B ; ) ) )
typhimurium c + - B B + B - B B -
D + - - - + - - + - - -
E + - ; -+ - ) ; ] ] ;
A - - - - - - - - - - -
_ _ - - + - _ _ - - -

s B :
enteritidis c + B ) ) * ) B ) ) )
D + - - - + - - + - - -
E + - - - + - - + - - -

A ol7IEE B sk C

+ ?ﬂéﬂjﬂﬂ—éme’ —

12} 22}, 33b= FEE9] W



2. 1A AE FEE Prtoly s HJrt

1) WsAbE &=, 314k, GA], o] 29 Fmfole] s A8 H7L
7 FRED FEUY
(1) &A= 7Tl et 242k 600g¥ Hol FH
(2) FH71(HA7DE AFEate] 2
(3) F&&v] #A=% : 100% EtOH, 30% EtOH Water 3%%H A=
(4) F==x4

— 100% EtOH, 30% EtOH F=% ; 50Cel|4 54zt Z=, Shaking incubator,
90—100rpm

- & F=E ; 80CoA 5AI7F ==

(5) FHAE EHES 150g XS 2L A2 flaskd] 2 & F=8v] 1500mle] &v=
de 3 13 & 24
(6) = T Zru 7)o filter papers Zi AFHIE /\]-%’3}04 flltermg

== [e)

T hy

o} .
(8) 22t F2E% Y3 WHOR filteringS 3 & HolA =3
(9) AFEFEF7]NA 10-208 HE FFH3 sFHEFS BolA 4AxE g
(10) sFAez AxA 7HA 18 dFe SH(g & FFske] 100C Ad=x7] ¢l
A RS EHdE] AASt e FAE 543

1}) BCRNV, BHV, BVDV &wulolejs Al
(1) 96well Micro plateo] MDBK cellS v
(2) wtole 2= HF Mol wi# WY
(3) A 50ml+stock virus 0.1ml= 3|41 ¥ vlo]H =& 7} welld 50ul¥ HEF 1A7H
&< 37°C QlFtulolEel A mpolH 2 532

(4) moley s A& W &, 7h welld 20 Al 34 € Mxs 100u¥ 5 o3
o}
(5) 37°CollA 243t wj<k

th A% 2w
— 1A el oI EE (MEA), 2, MeAAE, o HZ, 9. 55 FrA B



typhimuriu, S. aureus 3T % St
EtOH FF=°| 4571 953 9]

F 17 F7F SR W FoasHrt
= = Q pll
#F U oA ik
100% EtOH 30% EtOH Water
Q171% + + :
E. coli N
______________ L 2L + +
o o1z & ++ + T
S. typhimurium o oL} i N )
""""""""""""""""""""" oz e e
S. aureus PXREc] i i N
+ A1 -2mm, ++ : AAE2-3mm, +++: A3 -4mm - : AHE Omm



EtOH, Water 3579 &2 F&3 & AFEFH7]oA 10-208] A= 553 5HES
Rolr FAAZE AANEe] BE3l & T HEAS vlojg s Hrbsle] dulolEl A T
< Hrhskith

e1%%: 100% EtOH-olA] BCRNV, BHVe| thsle] 128081 3 A #7t4] %o Atk
ey A= Ml EFolA 12808 7b4] @Eo] AT 53] BHVAIAN = F58

R AT BF 5120707h K % & o] e,
g || A= BVDVOlA 12808744 A%< gpion wizsoye =4 37 =
T BVDV, BHV 2% ulo]g]xol A 640u) M7t &32 e,

FHBASY AL AR ADS A3} P27 1600 M FEeNA AL 2
Aeglon yra AR LEAE 408 34 ool MEalzt B2 AT
o427} Tt Ame] vad AEEAe] o Ao tehkort 1606 544 AX

AEl7E #EEAoER 6.25mg/ml o]te] FReAE AEEAO] gl FoR AlmE
ggufole 2~ Al AT 3208 84 (3.12mg/ml) o9 AEEE AMET o] mE Algd
A7 e AR AlRET UHA] Al5E52 250mg/ml o XM= AMxgs|7t 3z

H ] &L w} in vitro AoAE kdE Aom AlmEr)

- 1Apd =l Fdasel AT WA xR, A, ol gzt 2abd =l AlsEA Fhd
A%, eeui7h Fdasol AL Futoly = AJder awo] w44 dH, 27
U, A, M=A ol @, FulelEls mee BF R FREAS 9A, A
SurE hEE Aol dRAE dolHE FHEte] 3ahdEed HF FrREAN o
AAE, HLALS v HES] HFTALS 24 & oAl



2. Wb 2 5o Lvpolg el WiE Fuloleads HAF (1:3]4 )

F 18, anfolef el tidk A A (A, IS, o &, WIS 2, v, A, W
=409 utols & awH It

FEZA/Mpo)H 2 BCRNV BVDV BHV
a4k EtOH 100% 320 320 320
a4 EtOH 30% 640 640 640
A & 100% 160 320 320
o174 EtOH 100% 1280 320 1280
¢1x12 EtOH 3 0% 320 640 640
A% & 100% 160 160 160
o] % EtOH 100% 320 160 160
o]A % EtOH 30% 640 160 160
A ZE 100% 640 160 160
W sabd 2= EtOH 100% 640 320 320
W slabd = EtOH 30% 320 320 320
WBALE 25 100% 320 160 160
2 #UF EtOH 100% 2560 2560 5120
2y EtOH 30% 2560 2560 5120
YUy = 5120 1280 5120
9# EtOH 100% 320 640 320
9 EtOH 30% 80 1280 320
A = 80 1280 320
W= EtOH 100% 320 5120 5120
W= EtOH 30% 1280 1280 2560
WA = 320 1280 640




£ 19 AREA L, ARG, oz, WA ) o] i AE e (10 A4
.. _ BRTV BCRNV BVDV BHV
FE/MbolY 2 B AE
MA104 cell BK—cell BK—cell BK—cell
a4+ EtOH 100% 400] 5} 400] &} 400]3} 400]3F
a4k EtOH 30% 400] 3} 400] 8} 400] 3} 100] 3}
a4t & 100% 400]3s} 400] 3} 400] 8} 400] 3}
2172 EtOH 100% 400] &} 400°] 3} 400] 3} 100] 3}
Q174 EtOH 30% 400]3} 400] 3} 400] 3} 400) 3t
A1z &F 100% 400] 3} 400] &} 400]3} 4008k
o]A % EtOH 100% 160 160 160 160
o]A % EtOH 30% 160 160 160 160
AN ZE & 100% 160 160 160 160
WA 2
400|5 400] 3] 400 —5—]_ 400]5
EtOH 100% e et ] 15t
A 2
400] 3] 400] 3] 400] s} 400) 3]
EtOH 30% et Ist | 15t
W SPARE X
400] 3] 400] 3] 400]3} 400]3
2 100% st 15t 1 e




1) WA E % 600gs A= FAHS

2) LHZI(UAM7)E AHEste] gt

3) &8 A% : 100% EtOH, 70% EtOH, 30%, EtOH, Water 4%5F 1|3},

4) F=x7 : 50CoA 5A17F 3=, Shaking incubator, 90—100rpm

5) FRAE BHES 150g A 2L A7 flaskell §2 & F&F&v] 1500mle] &
9e 2 13 & AAL

6) =3 & Zu7]d filter paperE Zil JFHIE ALE3} filtering.

7) FENE RopA] FEFTAA FFetal Zurle] Al Alse thA ¥ Y
g o] FEEME Y 5A7HEe 23 & 113

8) 22} FEEE Y3 WHO R filteringS 3F & HolA FHF3H

9) AEFFFH7NA 10-208) A% 553 $HES HopA s410x 2 13025 4
A5t

. 917 =ZE 2] Chlorogenic acid &4
pZs

HPLC system(YOUNGLIN INSTRUMENT)

Pump—SP930D, Detector—UV730D, Column oven—CTS30

Column : Bondapack C18 3.9 x 300mm Column(Waters)

Chromatograph Data System

: Autochro—1000(ver. 1.0: YOUNGLIN INSTRUMENT)

2) ¥Ax4

Mobile Phase : ACN + DW(2ml phosphoric acid) = 800 : 200

Column : p—Bondapacked C18 3.90 x 300mm(Waters)

Flow rate : 1.0ml/min

Column oven : 35C

Detector : UV206nm

N/
!
N
£

o] Ax



7}) Ursolic acid STD(sigma, min.98%) 5mg< 50ml vol. flaskell st & 10ml<
Wi 30mlIMeOHE 7He & 252 ofpitgh 43 § MeOHE 7Fste]l A 8H3] 50ml
2 3t} (H380% MeOH) 0.45um syringe filter®2 o3} & o]E FFEHo =z 3Jr},

1) 100ppm, 50ppm, 25ppm 3|4 3le] =4

1) AN Az

7h) WEAAEx B100% FEET 0 100ml vol. flaskel 92 0.2¢S HFHea 80%
MeOH 20ml& 7}8te] 2&3=2 607 FE38taL o)t ke Aol )
) WAl 2 EtOH30% 7252 © 100ml vol. flaskel 2% 0.2g5 A& 80%
MeOH 20mlS 7}8te] 232 9F60%3t FE3kal o|sF el AW &t
th) WAl 2 EtOH70% 7252 © 100ml vol. flaskel 2% 0.2gS AL 80%
MeOH 20ml& 7}8te] 2&3=2 6087 FE38taL o)t ke Aol )
) W3lAE = EtOH100%FZ %2 @ 100ml vol. flaskoll ¥% 0.2gS A &EFslaL 80%
MeOH 20ml& 7}8te] 2&3=2 F60%-7F FE38taL olst ke Aol )
5) WMEA %2 FEE T 3 B A 3
Ursolic acidgt

¥ 209 Z¥E Hol WAt d 2 FEEEF EtOH 100%FE 2ol A
o] 7} =qkth S WEtOH 100% =59 AAto] Hulo] o} A
FEliomn 2 XA L ekokt) vt B 100% EtOH FE8H= Z o] ddsiae

%

U &5 AFs7A A7 30% EtOH FEweol HAe deolgt Al d) of&
AFES A SHES drsy] gttt AvE s FEE Aee 2%t e
o gaek Alzka Hjgo] Eoj7bm FEst Folke A Fo] HAY HolglE whEo
A BEAREA FAIR ZFA o ZAbake] wHAo] o et wEstaEl]) HE A%
5 FEE9 A9E FaAE o] Yol aso] "Wojx gl datdct. 3ahde] F7}
o Fog wg MAE R FERUT ol oAL WA Ex FEEL
Aj e} pho] FolA|7b FolstA] ol ol E JNAdstaar wE WS EE AMESte] V)&
4e Ztvletleon HadgdSs A dEE AR AS dolk FEAE FHS Ay vY
A FA = Ak



¥ 20. Ursolic acid¥&F
M T k(%) B 31
Ursolic acid STD 5mg/50ml 98(%) RT:21.85min
all SPA} A = .
%180%2 ;E;ﬂ u} 204mg/100ml 0.009% RT:21.85min
=
all SPA} A = .
Etogz}oé‘géﬂm 201mg/100ml 0.85% RT:21.85min
=
all SPA} A = .
EtOHf()}%} ‘;;H o 200mg/100ml 2.55% RT:21.85min
=
uH /\/\4
1%}0; = g_tqH 212mg/100ml 4.18% RT:21.85min
ul g W 3ALA 2 .
Etofgoitl%;_ o} 202mg/100ml 0.87% RT:21.85min
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220079 11€ 049

HER A

Ak
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o

3}e]  Sprague

_LH

S

Dawley (SD)Al's &+ H ol AFFo330

7 1,000, 500, 250mg/kg

i

op

=

ot

s
R

3k o

3) ASH3 A A3

4) B OAY z2HdA AVEE, ©

. W8}V Z (Oldenlandia diffusa) 30% BtOH 32
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1) Al

2 AlE

7 <

SD(Sprague—Dawley) =

W) F59
) Al

(F)MEF= Biokorea

Ao
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b ARz 74

(mg/kg)

o &f

S24(0t2)

B
70

rH

1.5
1.5

Male
Female
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1.5
1.5
1.5
1.5
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XIS (AI2H) HX = () MNIE
= s
123456 1234567891011 12 13 14
ME=a= 000000 000000000 0 0O 0 0 O 0/5(0%)
(1,000 ma/kg B.W)
EX=E= 000000 0O0O0O0O0O0O00OO0O0 O O O OO 0/5(0%)
male| (500 mg/kg B.W)
g 000000 0OO0O0O0O0O00OO0O0 O O O O O 0/5(0%)
(250mg/kg B.W)
control 000000 0O0O0O0O0O0O00OO0O0 O O O OO 0/5(0%)
s 000000 OOOOOOOOO O O O O O 0/5(0%)
(1,000mg/kg B.W)
fomna s 000000 OOOOOOOOO O O O O O 0/5(0%)
o (500mg/kg B.W)
NEST 000000 OOOOOOOOO O O O O O 0/5(0%)
(250mg/kg B.W)
control 000000 OOOOOOOOO O O O O O 0/5(0%)
DAVEE BEel &
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Table 23.

oll
op
=

1

K

1234567891011 1213 14

555555555 5 5 5 5 5

000000000 O O O O O

000000000 O O O O O

000000000 O 0 O 0 O

000000000 O O O O O

000000000 O O O O O

000000000 O O O 0 O
000000000 O 0 O 0 O
000000000 O O O 0 O
000000000 O 0 O 0 O

000000000 O O O O O

000000000 O O O 0 O
000000000 O O O 0 O

123456

555555

000000

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
000000

1,000 ma/kg
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Table 24. M2 Fof 5 719 AT

sEET XA G (A2 XA =()
olat=at | 500 mg/kg BW | 123456 | 1234567891011 1213 14

S+ 555555 555555555 5 5 5 55
5 S 0700000 |/000000000 0 0 0 0 0
=08t 000000[{000000000 0 0 0 00
S 000000[{000000000 0 0 0 0O
BFAHOl & 000000[000000000 0 0 0 0O
A2 E o 000000[{000000000 0 0 0 0O
SE2 01y 000000[{000000000 0 0 0 0O
S 000000[{000000000 0 0 0 0O
U 000000|/000000000 0 0 0 0O
s1&d 000000[{000000000 0 0 0 0O
250/4 000000[000000000 0 0 0 0O
SAESF LS, 000000[{000000000 0 0 0 0O
ol 000000[{000000000 0 0 0 0O
U, A5 del BEE vEY F




Table 25, WEAEZE Fol F 539 A4EH

INEEE d XL (AI2}) HX =(2)
oIAF=AF (250 mg/kg BW| 123456 | 1234567891011 1213 14

sS=F 555555 (555555555 5 5 5 5 5
Bl S8 0%00000[000000000 0 0 0 0 O
HS0l 4 000000 |00000000O0 O O O 0 O
Sz 000000 |000000000 O O 0 0 O
grALOl & 000000 |00000000CO0 O O O 0 O
Al ZHEOH 000000 |00000000O0 O O O 0 O
S22 old 000000 |000000000 O O 0 0 O
= 000000 |00000000O0 O O O 0 O
22 000000 |000000000 O O O 0 O
SAEd 000000 |000000000 O O 0 0 O
2=014 000000 |00000000CO0 O O O 0 O
AF2 0lat 000000 |00000000O0 O O O 0 O
o< 000000|000000000 O O 0 0 O
Y, Aol wEE T F



XX (AIRY XA =(2)
ol AV A 123456 1234567891011 1213 14

555555(555555555 5 5 5 5 5
Ul 55 070 0000[000000000 0 0 0 0 O
=04 000000|[000000000 0 0 0 O O
£20H 000000|[000000000 0 0 0 O O
BFALO] & 000000[000000000 0 0 0 O O
AI24 3 of 000000|[000000000 0 0 0 O O
] 000000[000000000 0 0 0 0 O
S0t 000000[000000000 0 0 0 O O
oo 000000[000000000 0 0 0 O O
Saea 000000[000000000 0 0 0 O O
as0l4 000000[000000000 0 0 0 O O
21T 04 000000|[000000000 0 0 0 O O
Il & 000000[000000000 0 0 0 O O
7 g3Fgel wEd 589 -
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1234567891011 1213 14

555555|555555555 5 5 5 5 5
0%00000/000000000 0 0 0 0 0
000000]000000000 0 O 0 O O
000000j]000000000 O O 0 OO
000000]000000000 0 O 0 O O
000000;]000000000 0 O 0 O O
000000j]000000000 0 O 0 OO
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000000j]000000000 O O 0 OO
000000]000000000 0 O 0 O O
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000000j]000000000 O O 0 OO
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Table 28. MBAPE R Fof = 9] A4

S8ET | HULL (A AR =(<)
AMZA 500 mg/kg BW | 123456 | 1234567891011 1213 14

sS2= 555555 555555555 5 5 5 55
I 0%00000/000000000 0 0 0 0 0
#S0l4 000000[{000000000 0 0 0 0O
3y 000000[{000000000 0 0 0 0 O
BEALOI & 000000[{000000000 0 0 0 0O
A2} Z Of 000000[{000000000 0 0 0 0O
s oy 000000[{000000000 0 0 0 0O
S 000000[{000000000 0 0 0 0 O
U2 000000|/000000000 0 0 0 0 O
S2& 000000[{000000000 0 0 0 0O
2014 000000[{000000000 0 0 0 0O
SAE= = aVIES; 000000[{000000000 0 0 0 0O
o= 000000[{000000000 0 0 0 0O
U, A5 del BAE SE F




Table 29. WA Fof & 9] A4

Hegz | HXULAKA HA =(L)
olar=A | 250 mo/kg BW | 1283456 | 1234567891011 1213 14

sS=+ 555555 555555555 5 5 5 55
I 0%00000/000000000 0 0 0 0 0
#S0l4 000000[{000000000 0 0 0 0 O
S3ey 000000[{000000000 0 0 0 0O
BEALO] & 000000[{000000000 0 0 0 0 O
A2} Z Of 000000[{000000000 0 0 0 0O
AEA Ol 000000[{000000000 0 0 0 0 O
S 000000[{000000000 0 0 0 0O
U2 000000|/000000000 0 0 0 0 O
S2AEa 000000[{000000000 0 0 0 0 O
25014 000000[{000000000 0 0 0 0O
ST 0lat 000000[{000000000 0 0 0 0O
o= 000000[{000000000 0 0 0 0O
U, QdTdel BdE S8 F




Table 30. WA = Fof = A9 A4S
XS (Al S BIEE

ol At Al Control 1234(56) 12345678950)11 12 13 14

s24 555555 |555555555 5 5 5 5 5
B 55 0°00000/000000000 0 0 0 0 0
= 0| & 000000/000000000 0 0 O 0 O
S8R 000000/000000000 0 0O O 0 O
BEAFO] & 000000/000000000 0 0 0 0 O
Al 24 Of 000000/000000000 0 0 O 0 O
A& 0l A 000000/000000000 0 0O O 0 O
S0 000000/000000000 0 0 0 0 O
e 000000[000000000 0 0 0 0 O
Sty 000000/000000000 0 0 O 0 O
2804 000000/000000000 0 0 O 0 O
SR 0l4 000000/000000000 0 0 O 0 O
e 000000/000000000 0 0O O 0 O
VoSl #EYE FE S
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Table 31. W3 ALE %= Fo] & A A AFHs (49 @ g)
LG
s
=] E0 (g) E =g NEST
1,000ma/kg Control
500mg/kg B.W 250ma/kg B.W
B.W
0 2745 £ 5.8 275.0 £ 10.86 274.3 £ 16.8 273.9 £ 7.2
4 304.9 £ 11.8 310.9 £ 18.0 310.4 £ 242 308.9 + 8.9
male
7 327.3 £ 14.8 331.2 + 22.3 329.1 + 26.2 327.9 £ 9.83
14 361.5 £ 20.3 363.9 + 28,5 363.7 £ 36.1 362.7 £ 9.6
0 1999 + 36 197.0 = 6.9 196.8 + 7.9 196.8 £ 7.8
4 2119 £ 3.1 2102 £ 3.8 211.1 £ 11.2 210.11 + 8.8
female
7 219.3 £ 3.8 2172 £ 43 220.3 £ 129 216.6 £ 8.3
14 233.8 £ 2.8 2290 £+ 75 230.5 £+ 16.9 2309 + 11.2
Yo+ REEA
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