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It was confirmed whether PB-81, a 50% ethanol extract of Daphne genkwa (Siebold & Zucc), had
an inhibitory effect on virus proliferation in bovine rotavirus and a therapeutic effect on bovine diarrhea
disease. The results showed that PB-81 induced the interferon beta in A549 cells, an epithelial cell
line and interferon gamma in NK92 cells, a blood cell line. Furthermore, to confirm the viral pro-
liferation inhibitory effect of PB-81, PB-81 was administered to MBDK cell line before, during, and
after infection. Result shows that the virus was suppressed in all cases where PB-81 was administered,
and the best virus suppression effect was achieved when PB-81 was administered before virus infection.
In the toxicity test in mice, no side effects due to toxicity were observed, even at a maximum dose
of 20 mg/mL. To verify the therapeutic effect on 16 cattle with bovine rotavirus diarrhea and 4
cattle in the control group, PB-81 was administered at a dose of 20 mg/5 mL, and No fatality was
observed during the treatment. The average recovery duration from the initial administration of PB-81
was 2.25 days in the PB-81 administration group and 6.5 days in the control group without PB-81
administration. No side effects were observed from the tested cattle with rotavirus diarrhea.
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Fig. 1. In thin layer chromatography, PB-81 showed the same
RF value (0.44) as Daphne genkwa, indicating the
identity suitable for the criteria presented by the Korean
Ministry of Food and Drug Safety. 1. Standard solution
(genkwanin) 2. Sample solution (PB-81). Five pL of
the standard solution and the sample solution were
dropped on a thin-layer plate made of silica gel for
a thin-layer chromatograph with fluorescent agent,
spread 10 cm, and dried to check the band in ultraviolet
ray (365 nm), and then color-development was per-
formed to measure the Rf (distance from the circle to
the center of the spot / distance from the circle to the
solvent tip) of the standard solution and the sample
solution. (A) Development pattern of the sample con-
firmed by ultraviolet rays (365 nm) after development
of the sample. (B) Separation pattern by color develop-
ment of the sample.
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g Al ol vl FFal 40 pg/mLe] PB-81-& Fof3tod, 18
AEH Z2IFN-p)F 1F AEF E(FN-y)9] =& &3}
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2 A ERD AS549 M E A= IFN-BTF === A o] &
AH A (Fig. 3) W HAAEQ] NK92 AlEA=
IFN-yRF =5 & Zlo] 1= th(Fig. 3). 2 Al Z A
IFN-f 2 IFN-yE PB-812 A g 3kA] 308 o] AJ7te]
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B A% &, v Aol H7leke] 8AIZE St /HlﬁE Hj) &F3}od
vl 2 B4 5= IFN-y9] %< ELISAZ =743} th(Fig.

4). NK A2 A PB-819] &% IFN-y¢] F%=+& PB-819]
27t Sl Wt IFNwy7E s e % S71ske
TEEY S HASH, 40 pg/ml oo FA
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PB-812| MEZ=4

PB-819] A5 S g<lst7] 98 PB-81<S 22} 0.49
mg/L — 1,000 mg/L2] F=Z MBDK A X0l 243t 52k
A 23t th. MBDK Al ZollA Ao AE&s 43 4
I HEE= 7.81 mgL7MA AIZAYEEL 90% ©]7dol
o, 50% Al X545 E(Cytotoxic Concentration, CCsp)
100.35 mg/L A THFig. 5).

| Hydroxygenkwanin
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1 1q ] by q “

. | Hydroxygenkwanin
Apigenin ¢

Fig. 2. Measurement of the content of apigenin and hydroxygenkwanin, indicators of the effective substances contained in PB-81.
The comparative analysis of the peak of the standard material and the peak of apigenin and hydroxygenkwanin included
in PB-81 was analyzed with the Agilent chemistry for LC&LC/MS system. (A) The retention time of apigenin and hydrox-
ygenkwanin standard chemicals. (B) Retention time of apigenin and Hydroxygenkwanin in PB-81.



41

2

BB USIBIX] 2024, Vol. 34. No. 6

A549

NK92

1 3 6 12 24 Time(hr)

GAPDH

IFN—B

IFN—y

Fig. 3. PB-81 induces IFN-B secretion in A549, epithelial cell line and IFN-y secretion in NK92. A549 and NK-92 cells were

treated with 40 pg/mL of PB-81 for 24 hr. During incubation, the culture supernatants was recovered at the specified
time and assayed by PCR to measure the transcriptional levels of [FN mRNA. Time means the time elapsed after admin-

istration of PB-81.
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Fig. 4. The secretion of IFN-y in NK cells increases in pro-
portion to the dose of PB-81. The amount of IFN-y
is proportional to the absorbance at OD4so. PB-81, se-
quentially diluted 1/2 at a concentration of 80 pg/mL,
was administered to 1x10%10 mL of NK cells to meas-
ure the concentration of IFN-y secreted into the me-
dium according to the PB-81 dosage.
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Fig. 5. Cell viability decreases as the concentration of PB-81
increases. The concentration with a cell survival rate
of more than 90% was 7.81 mg/L or less, and the 50%
cytotoxic concentration (Cytoxic Concentration 50%,
CC50) was 100.35 mg/L.
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Fig. 6. The ability of PB-81 to suppress the virus in a pre-treat-
ment experiment. When PB-81 was administered prior
to infection of the virus, PB-81 inhibits the prolifer-
ation of the virus in proportion to the concentration.
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Fig. 7. The ability of PB-81 to suppress the virus in a co-treat-
ment experiment. When PB-81 is administered at the
same time as infecting the virus, PB-81 inhibits the
proliferation of the virus in proportion to the concen-
tration.

52.27 mg/LATHFig. 7).

Ao & ZEhblo]lH 25 WA ZFEAIZ ¥ PB-81S
F o3k 7 -$-(Post-treatment effect)ol] A 4 ZEp}o] 2] 2o
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PB-81< Al X vlolg) 2~ 7+ A Az, vlol g 2
o A Aegzd 9 vteleix 1 F Az
Htolgl 2 S AAle FEE AEFY $29 Hlusto
AlgEZe Hded X 5A 4 (Selectivity index S, CCso/
ECso)E A= A3, NB =AY s1gk Z2be] =\t
olgl2 e A A, wtolg 2 FAAE, nviol2 2 74
Z Aol A 2+ 3.07, 1.92, 1.172 A& = A cK(Table 1).
2 Aol ostH PB-81- vlolg vt dE o] R
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237 9 el FAHUT.
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Fig. 8. The ability of PB-81 to suppress the virus in a Post-
treatment experiment. When PB-81 is administered af-
ter infecting the virus to cell, PB-81 inhibits the pro-
liferation of the virus in proportion to the concentration.
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Table 1. Selectivity index according to administration of PB-
81 to virus infected cell

ST

Category CCsp ECso (CCsy/ECs0)
Pre-treatment 32.64 mg/L 3.07
Co-treatment 100.35 mg/L  52.27 mg/L 1.92
Post-treatment 85.63 mg/L 1.17
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A E Tttt Y] a2 g 7|Eo ¢
& ZEhalole 2 7o) o3k HAHo] solw
B & ZEplolE 2t HEHA @ VIt 5
A& A F(Table 2)E SHA dFEAE= P
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- Date’: Date? 5 44q Fig. 9. Infections of rotavirus were confirmed in fe-

ces of diarrhea disease patients using 'S types
of calf diarrhea diagnostic kits'. A. After con-

< by eu010) |
B !

§ . - firming the diarrhea caused by rotavirus, PB-
] i 81 was administered. B. One day after PB-
1 e P -« 81 administration, a weak rotavirus-positive

band was identified. C. Two days after the
PB-81 administration, no positive band of ro-
tavirus was identified, and clinical symptoms
were recovered.

Table 2. Classification of clinical indices to determine the ef- ZA AT YA M= Fig 107 Zo] Ve
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Fig. 10. Clinical recovery in the PB-81 administration group was faster than in the control group that did not administer PB-81.
In the group administered PB-81, symptoms of diarrhea were treated within 2-5 days after PB-81 administration, and
the virus was removed from most axons. The duration of clinical recovery was different for each individual. In the
control group that did not administer PB-81, the clinical recovery period was 6-7 days.
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Table 3. Comparison of the therapeutic effects of the administration and non-administration groups on rotavirus diarrhea reduction

by the administration of PB-81

No. of No. of No. of average days Detection of a
PB-81 ) .
patient cured dead cured virus after cured
Group administered 16 16 0 2.25 1
Group Non-administered 4 4 0 6.5 0
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