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Anti-duck hepatitis B virus effect of lamivudine combined with protocatechuic acid in vivo

PAN Qi, WANG Ling, WANG Jun-jun, CHEN Yong, HAN Feng-mei

( Hubei Province Key Laboratory of Biotechnology of Chinese Medicine, Hubei University, Wuhan 430062, China )

Abstract: Objective: To investigate the anti-duck hepatitis B virus(dDHBV) effect of lamivudine(3TC) combined with
protocatechuic acid (PA) in vivo in Pekin-ducks. Methods: Pekin-ducks(1-3 days age)-DHBYV infection mode were randomly divided

into the mode control group, 3TC-treated group, PA-treated group, and 3TC plus PA treated group. After oral administration by
gavage a single dose daily for 10 days, blood samples were collected by leg vein bleeding at 0, 5th-, 10th-day of drug administration
and drug withdrawal 3th-day. The contents of DHBV DNA, AST, ALT, ALP, ALB and TBil in blood serum were determined.
And the pathomorphological changes of liver tissue were examined. Results: Compared with the mode control, the contents of
DHBYV DNA in PA, 3TC and 3TC plus PA(3TC/PA) groups were decreased. Among them, 3TC/PA group showed more powerful
inhibitory action, in which the inhibitory effect at drug withdrawal 3th-day still has significant difference to that at pre-drug tratment.
Meanwhile, the contents of ALT, AST, ALP, ALB and TBil in 3TC/PA group were also decreased in some extent. In addition, the
hepatic pathomorphological changes in 3TC group has no siginificant difference to the mode control, but PA and 3TC/PA treatment
improved the hepatic pathomorphology in some extent. Conclusion: The present work indicated that the co-administration of 3TC and
PA has more powerful in vivo anti-DHBV effect and hepatoprotective effect than 3TC and PA used alone.
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2.2.1541fi HBV DNA FlHBeAg. HBsAgA Wt t3[H]
THIVER, PARSSR T3TCR XA [T ARZ B3/
JE A XA R EAE 0 S LR 22— [FRE, PAYS
3TCH I, ALHEIH 5 Idi M 3T CAE R R P B MR A 3k
JE . B s, o RERH SR PAYE K RRUA I )
WSS T R L A A PV RS TRI™  ASBIFSE LA
Y 2 B J 95 7 (DHBV ) (BRI g 5256 5
WIRLRY, i — R TR AL & RN ST DHBV Y Z,
RAERT
mMRS5AE
LRl frokRE (AifE=98%) | JF LA R
(4iE=98%) , WF It HRHL A FRAR; DHBV
S BHE M3 O #5885 DUEOR T 5% 10°/mL) DL FE 4
ki PCR211-DHBV 115 (2 A DHB V43 [K b 6 Bt
FIDQ276978 4 B, 53 024bp'") Hi R 2 B i P fie
PEWFST A AL Bk P4 DB 2.77 % 10%/mL) ; SYBR
Green qPCR mixIl FTOYOBO ( i) AW R4
B PCRE I 3R AR R A BR A Al A
5 B 2 SO /N AR R i R Bt 7R 6 W T A e T
REFEAY IR ARTHEA R Al — 805
DN Aoutl4F b5t K R A A Al AN 2
(ALT/GPT) Wl 1250 & . A5 2% 24 il (AST/GOT)
MR & AEAEEG & (ALB) | BlrE B
(ALP) M2 5055 & M B AR 2T 2% (TBil) I 57 &
WAF R s A TR S T
2.%4#%  3E[E Bio-Rad ZAHIMJ-Mini Option Real-
Time PCR system; f&[EBerthold /s /] TriStar LB9412
IHREBFRIY; 5 Jouan /A Al AR IR VKA -
3. BERVARNG  1-3H I ERANG (DL FR4RE
M, P BT FE35-40g, HEHEAT, I HRITHAETLE
ABRAE]) LR kR 15325 103, LADHBV SR P

HPCRY B KGN 135 FPDHBY DNAKFFF41, ik
FRIEGLDHBVAY4ERS (1035 DHBV DNA$S DUEUIK T
10*/mL) o “fERS 28 BRIk i 510.2mL/H. DHBVEE PHAE
MIFRGLTASS, PR HTERIKCR L5385 0IE, SE9Et
FERPCRAGIN LI HHDHBV DNAFE DKL, defeifys b
DHBV DNAFEDUBHE10 LA A RIS A AR Z4)

4. WNEFPCRIFHERMZEHI %" Zprimer-
BLAST#{F /3 M8 40 FokiPCR211-DHBV115 DNAJY
SRS TRIEYE , $RH A SE R 519 F primer3. 04K (4 5811
DHBVZE it PCREG IS #7414 : Ps1 57 -GCC TTA
GCC AAT GTG TAT GAT C-3", Ps2 5° =CGT GCT
GAA TAA GAT AAC CTG TG-3" ., it iil—F 4% HH

SRR (7 TR #5 LS 10°-10"/m L) VEAHPCR
PR, A DHBVS ¥, 17520586 E i PCR
P14 PCRYIE MR 94CHUR S min 5
40K PCRY I EHR (94°C 50s, 51°C 45s, 72°C
20s), KEISYBR Greenik Y65 5. LAFE T E] ik X
BOWRIPEIREL (Coff) MRk AR AR, JSORE 35 DB £
(log g ) FNAERR, HEAT 5 E HEPCRAREMZ :
logyg=—0.3366Ct+15.84, r=0.999,

5. MIEHDHBY DNAME T ARG 28 2 ik
RIS, U I m L 5 g 28 B Dk R IM1L.0. 5Sm L2
AE K eppendoffE /1, 12 000r/min.L>10min,
LI % FHDN Aouti 1| £ 32 U 8 DNA I FPCRE i
DE o M98 T A B2 TR PCRARUEIZR , X Rl
FESHADHBY DNAFE DUEGHET FifEmf E i

6. KINHIDHBYV DNAZLES &Y DHBVAERS 5
TIREHL S A BT X R A (8 5 45 55 0.85% S AL )
3TCH (50mg/kg) , PAZH (50mg/kg) , LA K 50mg/ke
3TCAM1512.5. 25, 50, 100mg/kg PAS 4, 454
10K, HEBBZUR, HE42510d, 530 42
A (Ty)  ZAZGEE5K (Ts) L SR205510K (T,,) FifeE
ZJE 53K (Py) , WBRE KR 0. 5mL/H, 43251
T, 20°CHRAE, FHFRIN I HDHBYV DNA$E UL

7. X ARG S RE R A SE RS A2 M 45 2 W)

“6.” T, LT 42T (Ty) XEGZAEE10K (T,,) Al
ML7E S5 REA S B AR fbFE AT

8. I EL TS SEde 3 A R REL , A5
RUXT AL, BEAVARRG3TCL 254 (50me/kg) , BREFRL4f
RS PAZG 252 (50mg/kg) FIBLRIAERS3TC/PANK & 45
] (WE I 50me/kg) , FRA1I0, A HHES 452
VR, LR 2510d, 1E 5 FBERL T RE 5 G it
0.85% FANANTE WL 7B F25 2000 (T,) . ZRZYEI0KR

(Ty) S1E24fE6d (Py) BUFAHZ ., UL [
KRB AL YIRS HES 5, BT
AL ST

9. Geitir ik SEREE R FHSPSS 17.048 14K
AT R A AL PRI GE oA, H IRI L BCR TR R
T3 253014

HZR

1. 4525% M IEDHBY DNA S &SI IL3L,
P 1] 00, B R X R 20 ifl 7 DHBV DNA B % 5)
K, A AR I I o) 2 e — N4 ik
S, 3TCLH I ZYJEIMEHDHBY DNA 57 B %,
FFI0RE T B A B3 (P<0.01) , (HAF2 )59
M AE RP R BL I Bk, S5 2GR L o et 25 55 PA
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AR B, FZ55d)RM5EDHBY DNAR &
A E R TR, (AR B2 5 HZh0d)E
MMIiEDHBV DNAT 442 N %, HAFZEHA SR
i, SHZ A B2 R (P<0.05) . 3TC/PA%S
FIHE2H FH255d 5 FH 2510455 18 1% oP 899 B DNA S
A —EMEIER, SRR R A B 2 5
(P<0.01) , 3TC/PA 1:0.25453TCLHA L 2 AKX,
FAF 25 BEIMUAE S A 35 B & 5 3TC/PA 1:141
1EVRIT WBIDHBY DNARSS a3 i B, Hiszh
3dE SRR B V22 5 (P<0.01) , B IL
AR XTDHBV DNA RV 5 25 7 i Lol e A
—E R R
F1 HUMZ5ETE MEDHBY DNAS (X 25)
Log DHBV DNA (#401%/mL)

A ' 25 (Ty) - 2554 (Ty) - HZ510d (T,,)  #5253d (Py)
MRGEA 9 8.11:016  8.04:022  8.19£0.18 8.13+0.21
3TCA 9 8.04+028 7.56+0.24"  720+046°  7.82+0.44
PA4] 9 807:032 785037  780:043  7.86:0.15
3TC/PA(1:0.25) 41 9 8.08£0.29  751£0.25"  7.20:037" 7742048
3TC/PA(1:0.5) 41 8 8.070.38  7.55:024"  706+043"  7.68+0.49"
ATCPA(ED AL 9 8.10£0.28 7410307 6870227 7.61£036"
ATC/PA(I) 4 8 8.11x023  751:035" 6930147  7.66%0.33"

TF: 3TC/PA 1:0.25, 1:0.5, 1: TRIT: 22043 145 50mg/kg 3TC
Sr512.5, 25, 50F1100me/kg PAS AL SARLLHZ R H L,
"P<0.05, "P<0.01, T[],

2. RAXTAERS I DI RE R e DL ER2 . AR
DHBVEGL S, FoIRE 58, Z43TCHPABKAIR
JP10d)5, £4LIMEHALT, AST, ALB, ALPSTBil#

2 AU ARG M PO RE AL AR RS (X £5)
w41 n ALT AST ALB ALP TBil

(U/L) (UL)  (gL)  (UL) (pmol/L)
T, EEGER4L 9 649233 75.0+142 14.6+22 399819 127+49

3TCH 9 647+137 T6.6+16.0 149+2.1 400£116.0 13.9+47
PA4L 9 653+19.8 75.1+14.1 153+2.6 391715 13.9+47
3TC/PA (1:0.25) 419 65.6+187 76.1+17.8 14.8+2.6 3924750 13.9+47
3TC/PA (1:0.5) 8 64.5+155 747179 14.8+3.1 3894841 13.4+58
STC/PA (1) 9 6464179 752+13.6 15.0+23 373+384 14.8+9.6
3TC/PA(12) 4L 8 64.0+16.3 752493 149425 400+94.1 139+74

T, MRRMEH 0 622£150 739212 155+1.8 203£207 14.8+4.5
3TCH 9 59.6£209 734:195 149:34 159+67 10131

PA4] 9 496171 59.9£20.0 11.9+31° 155+148 8.4+3.6
3TC/PA(1:0.25) 419 48.7£15.5 59.3+183 127£3.0 1422124 84247
3TC/PA (1:0.5) 8 49.7+14.1 582159 113+2.8" 134+12.8 93+43
3TC/PA (1) 4L 9 477+12.5 587+16.9° 12.0£3.2° 109+21.1 7329’
3TC/PA(1:2) 4] 8 46.9+17.9° 573+198" 119433 130114 7.0:42

?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved.

BRI HRZH A —E BRI R 1%, RERIZ3TC/PA 1:1
A2 R R B SN B 2, S5 24 AT AH LA 3
225 (P<0.05) . b4, FIZ510d/5ALPIE M4 2411
MR TR, R X B At B T8 35 R (R
R AN ) o 252510dJ5PAZE . 3TC/PA 1:1)21:24
ALBS TBilFHEL 25 25 112 & FRAIK (P<0.05) , g4l
I REA Birelcst, (HIEge e . DA Rgs Rt
BHPAXTDHBV BT S4B 54— AR E R, B
iy iy e ST

3. BN LUR FRAR AL R s S A A X
TR L, AN P —F 2541, SR BA 254, 4
8 A 5 et 1 TG W 2 AR Ak o RS S D) 4 R
P \,"-;:::b."'.,vv'{'

K1 PSIEA 200N P R (HE x40)
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IEFXTRRAAT, (K1-A) 5T, (EI1-B) 414U WL
SR, PRI, T DX I, rp e bkonT i
TEET AN . AR REZH T JH2H 2 S 90 SRy k4 JH- 44
INBE . BFZRZEAL NS5 RS 3% | R P4 12
ML (), 3580 40 BE BRI S ) 2 60 73 1k R i fi
(FEN-C) ; ATRIXT BELAT,  JF A0 A TR 1B PR 2S AR P
Kt , RYEAMZITNINE (++++) (K1-D) . 4524
10dJ5, 3TCHL AT 20 MIAT YR I8 1 2 AR 1, 33543 X3,
AL UL AR A S R AR (++++) (E1-E) 5
PA 212 MA RIS PRI, B 2 it An v (Al has
) (++) , ICE XA R R (EI1-F) ; 3TC/PA
20 20 20 A Jmy ke P 9 1 A I 10, 38 4 IX
HR R 7 PR R D0 J 40 e e e R B B s S A ()
(FE1-D) o 15 256d)5, 15 XHIEZ (E1-H) S5BRX}

HEH (EI1-1) P22 Bk AR 5 A2 T AR A ] 5
3TCL A0 AT TR I M s 1 AR 1, SRy kb R k4 e
A5 K AR AL (+++) (=) 5 PALIFANALA
PRIBEAS AR PE AR PEANIEIRE (+++) (E1-K)
3TC/PALLJFANAEA ik, TRiBPEZs AR Pk, e
Tk JEI LA e PE A (++) (BI1-L) . #2245 440
S A AR B S IRY T 10d A L, 39— RN, (1
3TC/PALL AR T AR B AL TR B 1454

1Tt

H X 23U 4 95 255 1R Ay 1 e JHEs o I FRLARL
PARTT 715, 2 Bl 2 B 38 R (FDA) HitifE
T CIRAETT 5y a4 0 S TR A IR
259, (AR RCR AR B AN
Z R A RO IR TR SRR R A e A
PN, GBI BE | R 2 W 55 T A B
(VR A2 Z20E0) | A g Bl VA iR 2 TR R
W2 B AR ME DI RE , S & 22 P 55 G098 R 9 i S Wy AH 26
PRGBS AT IR, AT O
IR Z2Fh g St e S 2 T LAXTROK R e
VR 1 R4 95 Y MDD AR Sk 21 B (g i 0 il
RS L, TR T 20E O BT bR L T
YIRg. ik JFEF4Eqb . GopepLRE IR 15 5y T =LA oAb
ZAb, WP AR R T R B 24 A F
T

ACWFIE L5 R, 3TCHPAS HIXTDHBV R
HlVER P25 s A, B 253d )55 FH 25 i AH AT
A EMEER, JR3TCHPASH R HGE3TC A}
152 Bk S St 2k . RIS, 3TC 5 PAS X ML i
FHAST, ALT, ALPESTE X ALB ., TBil & & A0 /EH
58 TR 25 2, FWIPAS3TCH Al LI &L 2% it

DHBV/ZGe G 2 AEMS 51407 o e BRE 252723

Pr sk B3 TC 5 PAG I X JH2H 2O 728 A — e B

YER . EIRSEB 45 R gt — D UESE T3TCH G PARTT

PR EC TR RL AR S 5 T
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Exploration of construction of TCM theoretical system of intestinal therapeutics

JIN Gui-chun, WANG Xi-xing, FENG Ma-li, SU Juan-ping

( Intestinal Therapeutics of TCM, Shanxi Academy of Chinese Medicine, Taiyuan 030012, China )

Abstract: The TCM intestinal therapeutics application is widespread nowadays. However limited by theory, many

defects exist in the application. In order to further expand application of TCM intestinal therapeutics and improve curative

effect, we introduce techniques in both inner intestinal and outer intestinal therapeutics with using macro and micro mechanisms,

combining with modern science and technology. The meaning is to build the theoretical system of intestinal therapeutics and

provide a complete system of methodology.
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