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Abstract: Objective To construct recombinant herpes simplex virus type 1 thymidine kinase/ganciclovir (HSV1-
tkGFP/GCV ) tumor suicide gene system with green fluorescent protein (GFP) monitoring function,and to verify the
inhibitory effect of this system on murine melanoma. Methods The positive recombinant plasmid (pLXSN-tkGFP or
pLXSN—DSRedZ) was transfected into B16 cells and then anti—-G418 monoclone cells were obtained after screening with
G418.The presence and expression of tk gene in B16—tkGFP cells was confirmed by the killing effects of GCV
(5, 50, 500 pwmol-L™). The bystander effect of HSV1-tkGFP/GCV system was measured by MTT assay, fluorescence
image method. A mixture of B16—tkGFP and B16-RFP cells at the ratio of 1 : 1 was inoculated subcutaneously into
C57BL/6] mice for the modeling. The tumor—bearing mice were randomly divided into tumor model group and GCV (50
mg *kg™ +d™) treated group. GCV was administrated intraperitoneally. The tumor size was measured every three days
(n=14). Results B16—tkGFP moneclone and B16—RFP moneclone were obtained successfully. The recombinant
HSV1-tkGFP/GCV system had some bystander effect. The tumor growth in the GCV treated group was significantly
inhibited as compared with that in the tumor model group (P <0.01). Conclusion The HSVI1-tkGFP/GCV system
shows obvious inhibition of murine melanoma, and the bystander effect could be observed directly, which would lay
the foundation for further study of HSV1-tkGFP/GCV system combining with Chinese medicine.
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11 #k4k. Ak fush®  pLXSN % S Rk sk
&, pEGFP-N1. pDsRed2-N1. pIC19R/MC1-tk ( &
H HSVI1-tk B #K, FEE Clontech A F]; E.coli
DH5 o F Bk AR AL HIF E A7 DB AR
B16 bk, Hili K==y .oMiErE; C57BL/6)
/NER, HEPE, SPF 9%, (RBTR(20£2) g, JTARAES
SLm S AR, S ETHIES . SCXK ()
2013-0002, Y FEAHEUES: 44007200006703,
1.2 5 Bkl G418, T HIET(GCV) . PUHIELfH
RMEER(MTT), £HE Sigma 2AF]; RPMI-1640, 025 %
£ EDTA JERE, 5[ Gibeo 2] ; BriEA- MM, Hib
Bl PAA 2N F) ;AR E B PrimeSTAR Max DNA
Polymerase, HZA Takara 23] ; & 200 R B HUA ]
&, 18E QIAGEN A #]; Lipofectamine 2000 Reagent,
£ Invitrogen 23 A .

1.3 I3y V117645 BIBREE PCR {X, H A Takara 2
Al ; BNA-3210 #! CO, ¥5 5748, H A Espec A7l ;
IX71-F22FL/PH 5 A5 B 0 s S B R E RS,
HZ Olympus A w5 680 BUAEHRIY, 3 Bio-Rad 2
Al; HZ211-220 B 7RV, HARZHAR; 40
Ko S HEM , 32 Corning Al .

14 ik

141 FEHFRAGEE DL pEGFP-NT Jy B 5 R L
s GFP R B e e AT e i, 34514 Lt
ccgCTCGAGATGGTGAGCAAGGGCGA (& Xho 1 i1
f7 85 ), F % geGGATCCCTTTACTTGTACAGCTCGT
(% BamH I F§VI{75) 5 LA pDsRed2-N1 it FH &
TR ELHGHS DsRed2 Fr B34 )5 HEAT B e, 34 5
Y. b eeGAATTCATGGCCTCCTCCGAGAA(F EcoR
I 167 5 ), F i geGGATCC CTACAGGAACAGG
TGGTG(F BamH 1 BYIf7 5 )5 LA pIC19R/MC1-tk 24
BAR P o 1 EL K HSV 1-tk Z235HE F Be ™ 14 /5 4T
BRI, § 519 L% eeGAATTCATGGCTTCGT
ACCCCTG(F EcoR 1 FYIf 51), Tl gcCTCGAGGT
TAGCCTCCCCCATCT(5 Xho I BHUINAS) 5 LA E 34
DNA F By #8440 94 CHIZEE 5 min; 98 C
P10 s, 54 CIBX 5s, 72 CIEMH 10 s, 30 MF
s 72 CHER 5 min, i Xho I Fl BamH 1 4351 i)
TH A 30 7 i 1 TR 4K pLXSN FI9 3 GFP B¢,
J2 [ i FH T4 % 2 B0 GFP A BEi% A pLXSN A1,
Pk BHE FE i 44 4 pLXSN=GFP, JH EcoR I #1 Xho
I 73 ) pLXSN-GFP FIP 3 tk F B, B

T4 & HERFE tk H BG%E A pLXSN-GFP H, #y@tgh&
F3k tk-GFP Jiiki pLXSN—tkGFP; ff] EcoR 1 il BamH
[ B§Y) pLXSN 14 ) DsRed 2 A B, & IRIUAS
T4 JEHFE DsRed2 F Bri#E# 3] pLXSN H, F4g4T
(O EE 8 TR pLXSN-DsRed2, 42 4 ki 24
F invitrogin 2 A 561 o

1.4.2 ANAEAGE Y ABE IR B R 0ER KRR E
Jo B16 4 I BE 55 77 T 1% 10 %38 4= 48 1L 7 RPMI-
1640 350 P, B 37 °C. 5 % CO, W55 3748 N
Fto ¥4 Bl6 i 58 3552 LA AL 1 x 10° DM HEFD
T o6 fLtarr, 641, B4 6 AEFL, 12 h J5Rid
i U B 4 B R R EE G418(0, 400, 500, 600,
700, 800 pg-mL™) FiFEIE, HfL 200 pL, & RM
AN, BEHEE 7 RANMIL-F 2505/ G418 IR
i % He JE (800 pg-mL™), Jii kL pLXSN-tkGFP Al
pLXSN-DsRed2 43 %] HI QIAGEN 73 ®] Ultra Pure
QIAGEN Plasmid Midi Kit e, NanoDrop2000 Ei
Z: [ Lipofectamine 2000 %% Y4 Ui W] 45, # & Mk
J& B kL pLXSN—tkGFP 1 pLXSN—DsRed2 43 51| Yt
A B16 4iififg, 24 h J5#e 5 800 pg-mL" G418 54k
HEAT IR, WERIOLE AR IAEN, ELLHIE 2
JJa, BORKEFRRe & PR vake, XA p
— AR AR IR VO R AR A, A PR R
PRI IR PG AR S O A L, SRR 7 26 b 3k
INBY R TEREAN AR, 7E7% 300 pg-mL! G418 5T 4
RS b Ty, AR RERBIOLEAN
Fyr R B A AR, 53 il 4% 8 B16—tkGEFP 4t i Fl
B16-RFP 4.,

1.4.3 HAMRD TK TG K B16-tkGFP 4
JFT B16-RFP 404541 5 x 10° 443 e T
96 L AR, R R, e LKW E S G
0, 5, 50, 500 wmol ‘L™ [ GCV B335k, HFA M E
W AaANESL, GOV AEH 72 h J5 %80 T W40 i 1 28
1k, I MTT JEAG TN 45 20 4 M oG B, 5 8 xUAETs
K (%)=(T/D) x 100 %(T: MEFLAMEHAIRICE; D:
XTHEFL AR M A RO ) TH A A A A6 %, [k
3 B16—tkGFP 41l fifl #1 BL6-RFP 41 ig % GCV 1 5%
P B S MTT 3539547 GOV Xt B16-tkGFP Ay ¥ i
RS : K B16-tkGFP 2 4% 4L 5 x 10° 441
R T 96 fLMR, B4 3 NEFL, FILOBIINAL
WIER0, 5, 10, 20, 40 wmol-L ) GCV H5#HK 200 wL
o GCVAEH 72 h J5 45 N WS A8k, H MTT %
For 25 2 AR ML RO B, #e A %2 (% )=(1-T/D)
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x 100 %(T: MEFLAMAREEE; D: xF LA
FW B TR A AL AR B g % . I Caleusyn2.0 %X
PR E D ] 2 (1Cs) o

1.4.4 tk/GCV RGN AR HL At/ TR A AR Y R 5
BRI 2 B16-tkGFP 2 g (ke 40 ) o5 A 20 1
0. 20 %. 40 % . 60 %A 100 %I 5 B16-tkGFP Al
B16-RFP Zf il (tk~ 4iff1 ), #eHAL 5 x 10° >4 a4 Fh
96 fLik, Hdlik 6 MEFL, T 37 C. 5 % CO, HiFF
B, IMZG LN 40 wmol - L (B JE ) GCV; 75
WA GOV 145 LLBITR & 4 i 25 X IRE . GCV
YEFH 72 b J5 MTT JEAGI 45 2 40 At A 90 1 .

1.4.5 X} tk/GCV REL55 AN 5 R ERMEE H7
tk* 25 AR 0. 40 % . 60 %F1 100 %R &
B16—tkGFP il BI6-RFP 4iifits, 54l 2 x 10° -4l jiEg
BMT 6 flil, T 37 C. 5% CO, ¥, ey
LI 40 pmol - L™ (LKL )GCV BYIEFRM; ik
AT GCV 145 H ) e TR A 40 M 0 X BR AL . VR
72 h 5 T UL BB T LS A0 MRS 4 A
FIAH I 380 O T 40 R — AL BT A9 B R o FH I 43
B AF Image—Pro Plus ZbFE 5316 RUE F-

1.4.6 ShY B I SCB AT GCV R AN SCE0
15 d ¥ B16—tkGFP 1 B16-RFP 4f i 43 %] 45 #h T
C57BL/6) /N Z ik . UMK ZE HAZ 1.5 em
BF 4300 B HE s, B RS 400 H uE Mg, e
MLYEEEFERE 1000 remin™ x 5 min B03 3 UK, IR
37 CIHAL 3 min, JN5E4dsaR L2 (b AT 2
g M B W, TS K T 4L 5 ) B16—tkGFP Al
B16-RFP a4 1 : 1 HeBNR A 5 il 4 5 5 x 109mL
HIARM R, %R H 0.1 mL BT C57BL/6)
NI T o 98 5 K LB AL 43 Ry A R 2 A
GCV (50 mg-kg'-d™)4, &4l 14 X, & H&E Mz
FANFIFR R, GOV 4/ B A R B HUIE s e 5 o
EF4 0.2 mL(50 mg-ke™), ELLAZY 13 d; BIRIL]
N BRBE A URH O R Y T S A R UK 0.2 mL. 7E
GCV AbFIR], A3 dFR 1 iR, 7eHRE 4 3
d TR R ROt g A2 A (mm) F1AE A2 B(mm),
Jipfgg AR R /N 4 20 R (V) =A x BY2 115,
BAAT R mm® o AR R A SR AR R N Tl g A
RN B . FEIR T SE A R, SUMEBE 19k AL 3B
ANE, O IR R T, 42 SR R (% )= (5
T 21 o Jgg T it — GOV 4 Iijyed ot £ )/ A5 76 241 i ygg o
# x 100 %I E IR,

1.5 Sl FRe B i ik H SPSS17.0 Geit 8k F 43 #r

TR GORH M + b2 (v x5) R, P2 IA] LLACR:
FHW A 7 FEAS IR o K o

2 #R

21 WALR b f &t &4 5B pLXSN—tkGFP 5
pLXSN-DsRed2 M7/ 2540 5 h 2 A (pEGFP-N1,
pDsRed2-N1, pICIOR/MCI-tk) FF4IHLX}, R 3
SE4—E.

2.2 ALY L DI IL M A s T2 R pLXSN-
tkGFP #5443 B16 4iffrf, 24 h J5To6E & Wi
UL, KBLY 30 %M 40 BE B i & ek e u
T Eo A T A0 . pLXSN-DsRed2 5443 B16
YD, 48 h J5 T2OOGMEE W AMEE T WEE, KM
40 %I BE B & th ALt me, oA T 40 i
®, WE 1,

B
E1 SFEIEMBI6-kGFP i (A 3Hx57H THMZ )
I BIEH B16-RFP(B. 35 T4 )
B16-tkGFP cells with green fluorescence in the cell

Figure 1

nucleus and B16-RFP cells with red fluorescence in the cytoplasm

2.3 GCV 4N # Vi 35 45 0F 4L 4 bk 9 TK % 4k
X} B16-tkGFP 4il Jifd 711 B16-RFP 4 g 3k 17 A [7] e )&
GCV(5, 50, 500 wmol - L™) 40 i 2 ik 56 &5 1 2
7~ , B16—tkGFP A%} GCV s = T B16-RFP
Y, VLK 2.
120
100
80 o'y B16-RFP

60

Survival / %

= B16-tkGFP
40

20

0 5 50 500
GCV Concentration/ pmol - 1!

B2 ZHAMAXT GCV HISRMEELE (72 h)

Figure 2 Comparison of recombinant cells’ sensitivity to GCV(72 h)

B16-tkGFP 4l it 2% B B GCV ¥ & 14 KA H B
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6] 4 1M 3% 22 /N, GCV40 wmol <L /EJH 48 h Fl
GCV20 wmol - L Ph_EAEF 72 h #4552 FL¥5 W41 i A=
KAZ R0, AR AR R, MR A4, #8020 i
WP BTT, A K me A=, 72 h A
GCV5, 10, 20, 40 pmol L™ £ ZH (1% 4H i #17 1 2%
(%) 514199 +35), (263=1.1), (46.7+2.0),
(642+2.0), SHMA0+4.9) L, LFARIT
2R X (P<0.05, P<0.01), GCV %I B16-tkGFP 4y
PER 72 h 19 ICs M (24.3 £3.9)pumol - L', MiGCVAE
HT B16-RFP 40t 25 e FE A AR AR R A4, S5 X
R LA AN 25 B A AT R B 25

2.4 Al el B16-tkGFP i 34 HSV1-tkGFP/GCV
RERIBPIMEW 50, 20 %, 40 %, 60 %A
100 % B16-tkGFP (tk+ 40 ) 1R A& 41 i 78 40
pmol - L™ GCV FE T i 243331 24 (0.06 +0.41)% .
(38.08 +1.33)%. (52.61 +0.08)% . (67.85 + 1.76)%F
(66.94 £0.38)%, WK 3, GCV HIEF tk FER A
P40 Hf AR B BEEAE T, 3 AN EAE S5 R8O,
420 %, 40 %, 60 % B16-tkGFP(tk 40 il ) IR &
Y fZH TP A LS R R R OZAMRIRAR T 20 %, 40 %,
60 %, {H MTT P75 HA 6l 322 o 25 /& TRH L A e
PO, F R AT BB A AE S AR AR

80 #H #H

#H#

EES

60

40

Inhibitory Rate/%

20

##
0 20 40 60 100
tk* cell percentage/%

o

W 50k GOV dlHAR, TP<0.01; SEsERALLE, #P<0.01,
B3 GCVXIAE S kg ER (72 h)

Figure 3 Effect of GCV on co—cultured tk* cells at different
ratios(72 h)

2.5 PN BB PR} tk/IGCV B %855 7105 08 96 X
AEME SOLR AT ( x400) W5, A WLFE GCV
YEFHT, % 100 % B16-RFP 40 LA A A 455500
MFER 40 %B16-tkGFP i Fl1 & 60 %B16-tkGFP 4
ML) GOV A, BR T REA & 561 B16-tkGFP
(tk*) 408 R 5 LA, — S8 fE & 2 a2 6
B16-RFP (tk~) 4 Jfd . [5) 4 HF A0 LR . 2% [ g
TG, AT —SeP T/ MA, BB BRI A
TESF AN, S —2 e I RAE, WE 4,

#E: A. 100 % B16-tkGFP Control; B. 100 % B16-tkGFP GCV40 p mol-L™;
C. 100 % B16-RFP Control; D. 100 % B16-RFP GCV40 pmol-L™";
E. 40 % B16-tkGFP Control; F. 40 % B16-tkGFP GCV40 pmol-L";
G. 60 % B16—tkGFP Control; H. 60 % B16—tkGFP GCV40 pmol L™,
P Sk T S PR T e BIPEARRE B16-REP,

4 GCV &R [RELkfIr B16-tkGFP 1 B16-RFP iE &
R RAAIERA (72 h)

Figure 4 Killing effect of GCV on different ratios of co—cultured
B16—tkGFP and B16-RFP cells(72 h)

2.6 ShPIFBRIRISE R GCV IRIF BB AAILLR
GCV e IR SE 8 RITREAh I B2 T i, Bt b
R K, NERE RTINS, BT
HE Wi s GCV IRY7 41/ BRAAR RS W] B i 47 2 |
TEYRITIG 4 d 2647 Mo AR BRURF X 453 280 41 JF 4 A r Dl
AN, HBEFRITIEAT, PRALE 22 5B ik, AT
g 2 A KGR, BIHEEMIE 15, 18, 21
K, HERLZH ) R R R 3 G Dl (132.49 +73.06),
(304.82 +134.11), (1032.89 +350.70)mm’®, 1fij GCV
4 X g b gEE AR B 43 il R (96.81 +63.82)mm’
(134.54 +95.68 )mm’, (224.26 + 144.88 )mm®, S
Wk, ZRA%5I#E X (P<0.05, P<0.01), L
K5, BIHEEAG S 22 KA Ik AR 45 51 8 -
R ifosd i (232 +0.71) g, GCV IBITH N
(0.59 £0.29)g, SEAYE, ZRAGITFEX
(P<0.01), MIEFN 74.40 %,

3 itig

PRI, ARG s e R s, H
AR ATA A7 O 45 5 M 2 AT IR T
PRPATHREITRL . A AR e — Pl BA I R
I R S BB M, A s — XE AT Ok T BB,
H HTF Y 0 22 550 1 A J5 DR Ao 2 5 B 53020 TR 1Y
B S LGP R EURE , S e RE ST TC T R 259
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Figure 5 Growth curves of tumor

oA HRE AR ™, TS A AR PE . A A
PR VR PR B AR Ry AR 1, A TR AT
U 2 SRR RIVE ], PR R R4 (9 1 AT 5%
H i Y A AR B 2 B Al e 2 7 1 B
W (HSV -tk ) KR . AR 95 (B 25 91 2% ) (Journal
of Gene Medicine) (3%, #WZE 201441 A, A E
EL AR I 1Y B RA T I KR g A oy i H b A 152 4
A IIE R A AR, Ho 9 A AT i IR
R A REE YT EDA 8 MR T HSVI-tk 2
o HSV -tk FE 75 s 200 M A 2 IR ity i
AREERAZ R, WEEE . WESH . GOV
S AR AL P, DR TR0 I R IR B TR
T =WER ™Y, THLAnl s> 240 DNA 55, M
SFEAMIBET, KRR S A OO N 45 52 G TE

05 Y6 E H (green fluorescence protein, GFP)
e MK B R ZO T, RENTRAZ)S,
JUTE 488 nm FlI 509 nm KbA7 B — B PR I A S 0
PEFR IR A GFP, RETEA Mh Al i b Rk PO E H
IRER N TOL, TOLMEREE , XA ICEEFEH,
NS 20 L) R A KD RE . GFP iR RE 5 2 FiA
[F) 25 1B N dmal C s fil B 2R 3K AN W0 2% F YRy
fE, BAE AR RS GFP o R gl g & &
FIB R IIRE, Rl 8 I 7E 4 N AT BEA T80 1E DI RE
M ELBA 3 RS 75 GFP AL D EER I, BGE
A B Y R AR BT, DsRed2 2 LL (A FGIE
1 (red fluorescence protein, RFP )73 f)— 545K,
Hc 2 I R rp s R Ok, TS S iR IR
RSE R B DRS 5, HAEY)#RHE S GFP 28
h. RFP B &K AE 563 nm, KHEHMKEK, 7
582 nm Ak, REEJLSGEMRILEILL GFP &y, NET

GFP AR AN R AL T ARG iy Foph TR 15,

AR HSV -tk 5K 5 GFP 3R IE T ik 15
) tk=GFP @l G JE A R BE, 20300 55 SR 2 9838 14K
(pLXSN )55 g 21 /N R L 208 B16 difarfr, 3K
FHRE & 409G BI6-tkGFP 4 iy, J T2t &
HHA 56N EE DI RE B HSVI-tkGFP/GCV [ % A
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Effect of Shaoling Decoction on Propranolol —induced Psoriasis —like Model of Guinea Pigs and mRNA
Expression of IL-6, IL-17A and IL-22 in HaCaT Keratinocyte Cell Line Stimulated by Lipopolyasccharide
YU Jinghong!', ZHAO Ruizhi®>, LU Chuanjian®’(1. Guangzhou University of Chinese Medicine, Guangzhou 510006
Guangdong, China; 2. The Second Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou
510120 Guangdong, China)

Abstract: Objective To observe the effect of Shaoling Decoction (SLD) on guinea pigs propranolol—induced psoriasis—
like model and to investigate its regulatory effect on mRNA expression of I1.-6, IL-17A and IL-22 in HaCaT
keratinocyte cell line stimulated by ipopolyasccharide (LPS). Methods Baker scoring method was used for the
evaluation of Shaoling Decoction on the guinea pigs propranolol-induced psoriasis-like model, and real time
fluorescence quantitative PCR (RT-Q-PCR) was applied for the detection of mRNA expression of IL-6, IL-17A and
IL-22 in HaCaT line stimulated by LPS. Results Shaoling Decoction had an obvious effect on ameliorating the
psoriasis—like pathological changes in guinea pigs, and on down-regulating IL-6 mRNA expression in LPS-activated
HaCaT cell line. Conclusion Shaoling Decoction has certain therapeutic effect for psoriasis, and its mechanism may
be related with down-regulation of IL.-6 mRNA expression.

Keywords: Psoriasis; Shaoling Decoction; Propranolol-induced model of guinea pigs; HaCaT cell line; Inflammatory
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