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The anti-DHBYV activity of lamivudine combined with
protocatechuic acid in vivo

ZHANG Jianwu MA Heng WEIYi WANG Ling MENG Moran HAN Fengmei CHEN Yong

(Hubei Province Key Laboratory of Biotechnology of Chinese Traditional Medicine Hubei Collaborative Innovation Center for

Green Transformation of Bio—resources Hubei University Wuhan 430062 China)

Abstract: The experimental animals were ducklings that was infected with duck hepatitis B virus (DHBV).
Acyeclovir (100.0 mg/kg) and L—Ornithine—L—~Aspartate (O—A 5.0 g/kg ) were used as the positive control drugs
which could antiviral and protect liver we studied the antiviral activity of protocatechuic acid (PA) combined
with lamivudine (3TC)(1 1 w/w) at different doses and different times in vivo. The results demonstrated that the
most appropriate dose of 3TC/PA was 50.0 mg/kg in ani—-DHBYV in vivo. In this condition the antiviral effect of
3TC/PA was better than acyclovir and the hepatoprotective effect was better than O-A.
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HBV X ! DHBV ’
AST  ALT?®. 3TC  PA
3TC PA ’.
DHBV 3TC  PA
DHBV
1
1.1 =98% =98%
PCR211-DHBV115 DQ276978 3024bp " DHBV ( 5x10°/mL)
( 7.06x10"/mL) PCR
SYBR Green qPCR mix TOYOBO AST
ALT ALP/AKP ALB TBil
HBsAg
DNAout .
1.2 TriStar LB941 Berthold MJ-Mini Option Real-Time PCR system
Bio—Rad Jouan
1.3 1~3 (
DHBV PCR DHBV DNA
DHBV DNA 10*/mL 0.2 mL/
DHBV DHBV DNA 5x10°/mL 7d RT-PCR
10°/mL .
1.4 RT-PCR " PCR211-DHBV115 DNA primer—BLAST
PCR DHBV primer3.0 Psl 5'-
GCCTTAGCCAATGTGTATGATC- 3" Ps2 5'-CGTGCTGAATAAGATAACCTGTG- 3’
( 10° 10* 10° 10"/mL) DHBV RT- PCR.PCR
94 C 5 min 94 °C50s 51°C45s 72°C20s 40 PCR
. log C )
RT-PCR log = 0.285 7C+13.650 r=0.997 8 RT-PCR log =
0.3757 C,+13.076 r=0.997 3.
1.5 DHBV DNA . 0.5 mL 12 000 r/min
10 min DNAout DNA RT-PCR.
RT-PCR DHBV DNA
1.6 - v DHBV 0.85%
100.0 mg/kg 5.0 g/kg 3TC/PA(1 1) 12.5 25.0 50.0
100.0 150.0 mg/kg 10
14 d. Ty 7 T 14  Tu 3 P
0.5 mL DHBV DNA
1.7 - " DHBV 100.0
mg/kg 5.0 g/kg 3TC/PA(1 1) 50.0 mg/kg 10 .
28 d. 0.85% Ty 7d T, 14d Ty, 21d
Ty 28 d Tas 5d Ps 0.8 mL DHBV DNA
ALT AST DHBsAg

1.8 SPSS 17.0
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2
2.1 DHBV
DNA 1.
1 DHBYV DNA X+s
Log DHBV DNA ( /mlL)
n
T() T7 T14 P3
9 6.39+1.04 6.35+1.25 6.12+0.60 6.14+0.52
100.0 mg/kg 9 6.41+1.01 5.93+0.94* 5.91+0.33%* 6.24+1.18
5.0 g/kg 9 6.76+0.69 6.74+0.84 6.61+0.29 6.85+0.97
3TC/PA 12.5 mg/kg 9 6.26+1.27 5.77+0.75% 5.61+0.21%* 5.27+0.35%*
3TC/PA 25.0 mg/kg 9 6.41+1.36 5.81+0.77%* 5.79+0.73%* 5.32+0.67%*
3TC/PA 50.0 mg/kg 8 6.64+1.26 5.80+1.10%* 5.64+0.78%*" 5.20+0.45%*%4%
3TC/PA 100.0 mg/kg 9 6.80+1.02 5.59+0.60%* 5.36+0.54%* 5.39+0.25%*
3TC/PA 150.0 mg/kg 8 6.88+1.60 5.47+0.41%* 5.14£0.23%* 5.40+0.39%*
3TC/PA 12.5 25.0 50.0 100.0 150.0 mg/kg 3TC  PA *P0.05 **pP  0.01 To
“P0.05 “4P 0.01 50.0 mg/kg 3TC/PA  100.0 mg/kg
5.0 glkg To~Tw. Ps DHBV DNA P>
0.05 . 100.0 mg/kg T; T DHBV DNA P<0.05 P; DHBV DNA
T, P<0.05 “ ".3TC/PA T; Ty
DHBYV DNA P; DHBYV DNA
15.8% 17.0% 21.7% 20.7% 21.5% 25.0 50.0 100.0 mg/kg  P; DHBV DNA
12.5 150.0 mg/kg . 3TC/PAS0.0 mg/kg Tu Ps DHBV DNA
100.0 mg/kg  P<0.05 P<0.01 .
2.
2 X+s
n AST/(U/L) ALT/(U/L)  ALB/(g/L)  AKP/(U/L)  Tbil/(mol/L)
9 97.1£9.1 108.2+10.6  16.2+1.8 110£13.3 4.8+0.4
100.0 mg/kg 9 84.8+26.4 108.8+12.7  16.7+2.0 111121 5.1£0.1
5.0 g/kg 9 88.2+3.0 132.4+12.4  16.4+1.4 106+8.7 5.7+0.4
3TC/PA12.5 mg/kg 9 91.6+2.4 110.6+13.4  15.6x1.1 154+6.5 5.5£0.2
To 3TC/PA25.0 mg/kg 9 84.0+6.3 121.7+6.3 15.2+1.6 180+7.7 5.7+0.2
3TC/PA50.0 mg/kg 8 79.8+18.4  142.5+5.7 15.4+2.1 174+14.7 5.3x0.3
3TC/PA100.0 mg/kg 9 80.1£18.6  124.2+17.0 15.9+1.3 102+10.1 5.6+0.3
3TC/PA150.0 mg/kg 8 98.0+12.6 121.0+13.4  16.7x1.1 96+8.9 5.7+0.2
9 110.2+17.0 106.6x11.4  17.2+2.9 54+7.7 5.2+0.2
100.0 mg/kg 9 88.1+9.4 96.4+11.6  16.7+0.6 46+14.5 4.8+0.2
5.0 g/kg 9 84.3+18.9* 114.3+7.6* 14.5+1.4% 45+5.0 5.3+0.1%*
3TC/PA12.5 mg/kg 9 91.7£9.5 112.5+7.2 15.3+1.1 54+7.9 5.3x0.4
Tu 3TC/PA25.0 mg/kg 9 76.7+8.4 105.6+£12.8  14.4+0.9%* 50+11.6 5.1+0.4*
3TC/PAS0.0 mg/kg 8 59.3+8.8%# 95.2+7.1*%  13.3+0.5% 47+14.6 4.3+0.3%"
3TC/PA100.0 mg/kg 9 68.1+6.8% 104.0+£9.3*%  14.7+0.4% 44+3.9 4.7+0.1°%*
3TC/PA150.0 mg/kg 8 89.6+6.5 116.9+9.6 16.1x1.1 47+8.5 5.8+0.2
3TC/PA 12.5 25.0 50.0 100.0 150.0 mg/kg 3TC  PA *P o 0.05 #P 0.0l Ty T,
P0.05 P 0.01 50.0 mg/kg 3TC/PA 5.0 g/kg
Tu 5.0 g/lkg 3TC/PA (1:1)50.0  100.0 mg/kg ALT AST ALB TBil

P 0.05 3TC/PA 25.0 mglkg ALB Thil



4 313
P<0.05 AKP
100.0 mg/kg AKP P 0.05 . T 50.0 mg/
kg 3TC/PA AST ALT  Thil 5.0 glkg P 001 P 0.05.
2.2 DHBV DNA DHBsAg
3 4. 100.0 mg/kg Ty~Tas P
DHBV DNA P 005 P 001 Ps DHBV DNA
Tas P 0.05 .50.0 mg/kg
3TC/PA Tas DHBV DNA P 0.01 Ps
DHBV DNA Tas DHBV DNA P>0.05 .
50.0 mg/kg 3TC/PA Tar Tas Ps DHBV DNA 100.0 mg/kg
P 005 P 0.01.
3 DHBYV DNA X=s
] log DHBV DNA ( /ml)
Ty T, T T Tas Ps
9 3.99+0.14 3.72+£0.51 3.74+0.52 3.92+0.25 3.84+0.26 3.96+0.21
8 6.88+0.23 6.89+0.27 6.78+0.49 6.75+0.30 6.85+1.00 6.46+0.58
100.0 mg/kg 9 6.81+0.31 6.36+£0.58**  5.98+0.51* 6.07+£0.22%*%  5.89+0.34**  6.26+0.38**
5.0 mg/kg 9 6.61+0.32 6.64+0.58 6.61+0.37 6.58+0.52 6.56+0.38 6.73£0.52
3TC/PA50.0 mg/kg 8 6.71+0.78 5.95+0.67%%  5.76+0.57%% 5.79+1.04%+"* 5.61£0.33%%" 5.69+0.28%*
3TC/PA50.0 mg/kg  3TC PA 50.0 mg/kg *P 0.05 **P 0.01 Ty “P 0.05 “*P 0.01
50.0 mg/kg 3TC/PA 100.0 mg/kg
4 DHBsAg Xzxs
n To T, Ty Ta Tas Ps
9 0.20+0.10 0.17+0.05 0.14+0.02 0.20+0.46 0.10+0.01 0.11+0.01
8 0.81+0.09 0.87+0.06 0.83+0.07 0.85+0.05 0.84+0.05 0.82+0.03
100.0 mg/kg 9 0.85+0.06 0.79+0.04* 0.71£0.01** 0.71£0.01**  0.77+0.05* 0.81+0.04*
5.0 glkg 9 0.84+0.07 0.84+0.05 0.85+0.05 0.87+0.01 0.86+0.05 0.81+0.01
3TC/PA 50.0 mg/kg 8 0.89+0.04 0.69+0.25%*  0.66+0.05%* 0.68+0.04**" 0.61+£0.03%""* 0.63+0.04%**"*
3TC/PA 50.0 me/ke 3TC PA 50.0 mg/kg *P 0.05 **P  0.01 T, ‘P 0.05
P 0.01 50.0 mg/kg 3TC/PA  100.0 mg/kg
100.0 mg/kg Ti~Tas Ps DHBsAg
P 005 P 001 Ps  DHBsAg Tas
Tas P 0.05 .50.0 mg/kg 3TC/PA Ti~Txs Ps DHBsAg
P 0.01 Ps Tas
50.0 mg/kg 3TC/PA Ty Tos  Ps DHBsAg 100.0 mg/kg
P 005 P 0.01.
AST ALT 5 6.
5 ALT(U/L) X+s
n To T, T Ta Tas Ps
9 134+£34 13.8+2.7 16.9£2.9 14.5+2.8 16.0+2.7 14.3£2.9
8 57.0+19.1 62.4+13.2 59.0+5.4 55.8+6.1 59.0£3.4 62.3+£3.8
100.0 mg/kg 9  56.4+49.2 54.0£3.9 54.1+9.7 56.0+£6.7 62.4+4.4 66.0+4.0
5.0 glkg 9 55.9+6.8 50.9+7.4 46.1£5.0%* 46.8+5.9% 41.0£5.8%*  54.9+3.2
3TC/PA 50.0 mg/kg 8 56.4+5.6 51.3+£5.0%* 47.3£5.0%* 44.9+3.6%* 39.3+7.5%% 43245 1%%"
3TC/PA 50.0 mg/kg  3TC PA 50.0 mg/kg *P - 0.05 **P  0.01 Ty ‘P 0.05 "P 0.01
50.0 mg/kg 3TC/PA 5.0 glkg

100.0 mg/kg

ALT

P>0.05 5.0 g/kg
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T T Tas ALT P 005 P
0.01 Ps ALT Tas .50.0 mg/kg 3TC/PA
T~Tas ALT P 005 P 0.01 Ps ALT
Ps  50.0 mg/kg 3TC/PA ALT 5.0 g/kg P 0.05 .
6 AST(U/L) X+s
n To T, T T Tas Ps
9 20.5+5.0 21.0+4.1 14.1£2.8 13.8+2.3 15.0+2.5 19.9+8.2
8 74.7+3.1 73.3x12.3 75.7+5.1 73.5+2.9 74.1+3.2 74.7+6.3
1000 mgkg 9 73.0%2.6  71.8+6.0%  74.1x158 682485 73127  76.7:6.1
5.0 glkg 9 71.7+4.4 64.8+14.4 52.9+19.3*%*  52.6x12.6%  57.8+12.6%* 58.8+3.7**
3TC/PA 50.0 mg/kg 8 70.1+4.6 61.0+£8.3%*  51.2+9.1%* 48.6+7.8+"  41.0+£8.2%*™  457+17.0%*"
3TC/PA 50.0 mg/kg  3TC PA 50.0 mg/kg *P - 0.05 **P  0.01 T, P 0.05 *P 0.01
50.0 mg/kg 3TC/PA 5.0 glkg
100.0 mg/kg AST P>0.05 5.0
g/kg Tuw To Tx  AST P 005 P 0.01
Ps  AST Tas .50.0 mg/kg 3TC/PA T; T Ta Tas
AST P 005 P 001 Ps  AST
. T T Ps  50.0 mg/kg 3TC/PA AST 50¢/
kg P 0.01 .
3
3TC  PA 11
DHBV DNA 2. °
DHBV a 3TC  PA
DHBV .
- 3TC/PA DHBV DNA 12.5~150 mg/kg
100.0 mg/kg  150.0 mg/kg Ps  DHBV DNA .50.0 mg/
kg T:~T Ps  DHBV DNA ALT AST  Thil
3TC/PA DHBV 50.0 mg/kg. -
To~Tas 3TC/PA  50.0 mg/kg DHBV DNA DHBsAg AST ALT
Ps DHBV DNA  DHBsAg
AST ALT
3TC/PA DHBV 50.0 mg/kg
3TC PA HBV
4
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