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Study on cotransfection of genes of insulin-like growth factor I and herpes simplex virus thymidine
kinase for optimization of wound healing YANG Lei, WANG Jia-han, GAO Jian-hua. Department of
Burns, Nanfang Hospital, Southern Medical University, Guangzhou 510515, China
[ Abstract] Objective To study the effect of cotransfection of genes of insulin-like growth factor I

(IGF-1) and herpes simplex virus thymidine kinase ( HSV-tk) on wound healing. Methods Thirty
male Wistar rats were inflicted with 309% TBSA full-thickness scald. They were then divided into A group
(4.6 pg pecDNA3. 1/IGF- ] + Lipofectmine 2000 + saline) , B group (3.6 wg pcDNA3. 1/HSV-ik + Lipo-
fectmine 2000 + saline), C1 group and C2 group (2.3 wg pecDNA3. 1/IGF-] +1.8 wg pcDNA3. 1/HSV-tk +
Lipofectmine 2000 + saline) , and D group (3.0 wg peDNA3. 1 + Lipofectmine 2000 + saline) according to
the random number table, with 6 rats in each group. The above-mentioned mixtures were subcutaneously in-
jected into left back of each rat the moment after injury and on post scald day (PSD) 7, 14, 21, and 28.
Gancyclovir (2.5 mg/100 g) was hypodermically injected into rats in C2 group on PSD 29, 30, 31, 32.
Changes in body weight of rats were measured. Wound healing rates were calculated. On PSD 35, the ex-
pressions of IGF-1 gene in local wound and liver tissue were determined with immunohistochemical stai-
ning. The serum expression of IGF- | was determined with radioimmunoassay. Expression of HSV-tk gene in
local wound was determined with RT-PCR. Apoptosis of fibroblast in C1 and C2 groups was observed under
transmission electron microscope. Data were processed with one-way analysis of variance and Turkey meth-
od. Results Body weight of rats in A, Cl, and C2 groups increased from PSD 7 through 35, and the
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difference between former three groups and B, D groups was statistically significant ( with F value respective-
ly 2.764, 4.519, 5.009, 13.449, 5.877, P values all below 0.05). Wound healing rates of rats in A,
Cl, and C2 groups were higher than those in B, D groups (with F value respectively 5.286, 100. 880,
152. 380, 127.850, 147.750, P values all below 0.05). IGF- 1 gene was positively expressed in wound fi-
broblast in A, C1 and C2 groups, but negatively in liver tissues of all the rats. There was no significant sta-
tistical difference among groups in serum content of IGF-I [ from (1185 £170) to (1270 +130) ng/mL, F =
0.355, P =0.838]. HSV-tk gene was positively expressed in rat skin tissue in B, Cl and C2 groups. Fi-

broblast apoptosis was observed under transmission electron microscope in C2 group, but it was not observed
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in C1 group. Conclusions Cotransfection of pcDNA3. 1/IGF-1 and pcDNA3. 1/HSV-tk mediated by li-

posome can promote wound healing, and inhibit the scar proliferation to some extent.

[Key words] Burns; Insulin-like growth factor I ;
therapy

0 T ALA 58 40 B 9 10y B A, 4 T B o 33 ]
B SR S R S R 3 A, 2 BR R 2 A e 14 [
i, Branski %"/l Dasu &' G ZAEE KN T
[ (IGF-T ) ERNEBRTREGUEH, AR RT, E
B SR H VAT T A 2 L. A SCHUR A
IGF- T B #liyi 5 95 75 1 B g ( HSV-tk ) 3 R 43 31
B R SR, R A2 T Bs 4 Fb MR
&, DAL AW R B o B AR, UFE B o A A
f9 2 AT 4 T — iR,

1 #Rl5HE*
L1 FEMESHEIK

A UR B 40 M B EE 40 B A% R IR AR pecDNA3. 1/
IGF- T 1 pecDNA3. 1/HSV-tk"*' | % i f& 2000 ( %
E Invitrogen 2 %)) , 41 IGF- 1 L& ( £ H Sigma 24
A, BRI ALY B AR 0 R 1gG (4R M 1B 8 A
Y ARFRERAT ), IGF- T S S &M (RIA)
KA & (XE DSL AF]), NE ST (GCV, #dbFl 25
2l I A R F] ) |, Trizol RNA $HBUR 7 & (£ E
Gibco 4 7)) ,RT-PCR & H & ( H & TaKaRa A H)),
DNA & B (3 [E Promega A H]) .
1.2 Sl dl 5402

f@ Rt Wistar KEL (B ERI K= LK Y
B0 )30 A ARBTE (269 £26) g, LR HT 1 B T1H
HREBWAES BEMF, KEEHBRE, 23K
MEHEEREA 95 CKREBHT 12 s, #K 30%
TBSAI ¥ & (WY ik sL) , 45 )5 I8 s T i 2
BRI ARAR MR (50 mL/kg) HLIR 5, % Bl AL B 5 3R
H KRBT A ABCL.C2.D A, HiEMA KT .14,
21.28 d FRRAGHEMCIZ(HEAITEHO0.5 cm) £F
FEAT T ARBE R A M E AR AR S, 8K EN
PAHE RS T HREM RIS . A H,
BB WA B 10 pL & & 2000 & F Eppendorf 4
FOMAZE T HBEEA 4.6 pg pcDNA3. 1/IGF-1 2

Simplexvirus;  Wound healing;  Gene

L, B HIE S S min, il A4 FEELIK 180 pL, %
BERAA ,IRGIRAE 20 min FEFHS . B A, ¥
JERI K 3.6 wg pcDNA3. 1/HSV-tk, A8 )
EEAH, CH . C2H, KRB IRN 2.3 ng
pcDNA3. 1/IGF-T (1 upL) + 1. 8 ug pcDNA3. 1/
HSV-tk (1 pL) , HARMHEF AH, H C24HR FHE
29.30.31.32 d iz FyES GCV (2.5 mg/100 g), D
H R R4 3.0 wg pcDNA3. 1, HARALFHF A
o )5 35 d Wk A A8 KRR, B0 JE o, 85 0 i
AR L3 5 3 BV S 5 B R A T ZH 213 10 mm x4
mm , K& G K/NFEA S, RAE G, dH8
LB ABAET - 70 CHRFAFAN o

1.3 A 4E 4%

1.3.1 KEME R EAAEIHHE W2 K B
HEBRN—BREL, BRAKREARERE, HEQ @
AeX[(FHEUERER - KA EEmR) « 7
AT TE AR x 100% ],

1.3.2 AL 2 IGF- 1 QI A 48
JFAE AR A 1 Rk AP G Y R -5 F A
- EAY g A, L BB TS IGF- 1 £/
MEHA MBI HMAR T RE. UGS B
IGF- 1 ByFH MR

1.3.3 i IGF-1 KV ¥ BB RIA R A&
(DSL-2900) Ui W} i #:4E, #t B H R4 Rk E
K

1.3.4 HSV-tk EHTEQIEH A A P KK *
RT-PCR £l HSV-tk % H7E H A P rh )Lk, PCR
T2 20 g/ L BRARVEBERC R IK A e . RIS
5'-GCAAGCTTATGGCTTCGTACCCCTGCCATCAACAC-
GCGTCTGCGTTCGAC-3", F 25| 4 : 5'-GCGAATTCT-
CAGTTAGCCTCCCCCATCTC-3' ¥ b4 TAM T
BEARIRS AR A A M. PCR 544:95 CAHE 3
min. 63 C 15 .70 C 90 s, 97730 MEH ., BGT
70 C 54+ ZE4H 5 min,



€ hertesn O RS Q2xvdWRWZX JzaWeulL Qo?



€ hertesn O RS Q2xvdWRWZX JzaWeulL Qo?



+ 206 - s 235 2010 4E 6 F 45 26 355 3 8§ Chin J Burns, June 2010, Vol. 26,No. 3

3 itig

2 455 BT {5 AL 44 38 3 B TNF-o \ IL-1B | IL-6 %
RERFNFRIERN, FBEGE R, XS
FRBHIR A LA B 47 B 3 A0 HE I B 3% 3 L R REBE n LU
KB R AR 7 I FE R RRAE , AT AL 22 T 2 &
fidfte, IGF-1 B—FA MBI EKET, 88
BENEFRERE T RERKEENER, BE
PR R £ R WRAERET R BEAEHR
Rt EmAAT . Fb MAFHAM EEE
IGF- 1 Z &, W4+ 5 IGF- T B3 3, 51 & 40 fa i 43
BB, NmMEREA G, R, ICF-1 WRES
N R T 51 AR W LK R R R AL S MR A AR
KM EF KB ERARRN, EESHEERE
T R R T AR BT P IR

BRHEEREGUEREIBRTATHENS
—EERE, BERABREYFENGFEYETR
R BEMSEMARHTACAL RES
B EERN. RSBy, @A
75 B RS Fb B3R 5 O6E , 3 1 R A K
I LLRSE B ] BB A AR i B TE A A T 1 R R 5
EMERFB.

Ji IGF- 1 fl HSV-tk ZE [H $t4% « K B G|, 2 4
AR EREES B OER IGF- T £ H # e n]
RAE X B I A 02 7 5 HSV -tk 2 [ % Yu %t 61
HAATER HEESYME RS FHY GCV 5
A ff ik HSV-tk ZH W Fb £ & W1, W@ 3 A
HT I Fb M B, AR P, EHX CL
HFN C2 HKRAT IGF-1 Al HSV-tk HEBASH# S,
eSS ARN2AAROHAAXE5RHIGF- 1/ A
AT (HE A Bk (D 4) Bi%% F pcDNA3. 1/HSV-tk
KE(BA)UEHAFHEE MM, #4529 ~324d
C2HHRBES GCV 5, BN B E MR A K Fb
FTBE , MAH GCV 1) C1 AEHHUR, X—4
BB BA N IGF- [ 5 HSV-tk 3 H 348 Ju 3t F
IGF- T H& K B % T6 % i ; HSV -tk Bk (8] 5% 86 78 hi FH
GCV ER A R K

B R g H AL R KW B, 3 5 IGF- |
HAFRA KB (ACL A C2 4) 3 5 & MHE 4
LK IGF- 1 EHMHAMRE,IELT IGF-1 #H
BB Rk AT LA S BUE S R M K E AR X
5EBEEAKKRACL.QCAKRUNEEERAE
W, R R S ICF- 1 SRR IR #
FRAIE LA, TEFMEES. NEGRL

HEW B 2 R R A o B 88 B B 4k T S AL
R %, BT XA AR RE ERREKEY
K, AT 7= A B A BN .

AFFTAR WL B A 8] 1M 3F IGF- 1 K P %R,
S R A2 e R LB B P40 e IGF- T B BH
ik, R AT 5 & i B BB T A & % W ILE 3
IGF- 1 7K, AL 4 IGF-1 R M ASIEK AR
RN, 45 J5 B 5 3 A B AT A 4 0 O R AR
&, W TNF-o IL-18 | IL-6 % R B F o9 B, B
WA DAEM R AT B i IGF- T R % YL 4 K R
(ACTRCCHE) e EEREATREAR, ZiE
R A E A R E R R AR A A R
HFRRBT LK, R M B+ IGF-1 EEH
AL BT

WATEABIFE B3 33 RT-PCR 5 A4 I B 78 1
S HSV-tk ZE M KR (B.C1 1 C2 ) AR f KK
ZER, FESES B REWEE C2 H KRR ES
GCVE Fb HBATHR, X— SR EH T ELH
AW —E B Bk HSV-tk/GCV R G R I Fb
BT, NS HI IR R,

25 Wk

[1] Branski LK, Gauglitz GG, Herndon DN, et al. A review of gene
and stem cell therapy in cutaneous wound healing. Burns, 2009,
35(2):171-180.

[2] Dasu MR, Herndon DN, Nesic O, et al. IGF-1 gene transfer
effects on inflammatory elements present after thermal trauma. Am
J Physiol Regul Integr Comp Physiol, 2003,285(4) :R741-746.

(3] #&, G4, THN. ROEZRERNTHBENTHEY
REBRENABERERGRBEKRARFH LKL FEEKR
BE, 2006, 10(12):9597.

(4] B&, a4, T8, % | AFSEREKBETHEAEER
EREHHNERERGRREKRPHRSE. PEHEKREE,
2006, 10(20) :89-91.

[5] Jeschke MG, Finnerty CC, Kulp GA, et al. Combination of re-
combinant human growth hormone and propranolol decreases hyper-
metabolism and inflammation in severely burned children. Pediatr
Crit Care Med, 2008,9(2) :209-216.

[6] Akita S, Akino K, Imaizumi T, et al. Basic fibroblast growth fac-
tor accelerates and improves second-degree burn wound healing.
Wound Repair Regen, 2008 ,16(5) :635-641.

[7] Spies M, Nesic O, Barrow RE, et al. Liposomal IGF-1 gene trans-
fer modulates pro- and anti-inflammatory cytokine mRNA expres-
sion in the burn wound. Gene Ther, 2001,8(18) ;1409-1415.

[8] Jeschke MG, Klein D. Liposomal gene transfer of multiple genes is
more effective than gene transfer of a single gene. Gene Ther,

2004,11(10) :847-855.

(W # H #1:2009-09-29)
(B wE . HE)



