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Study on morphologic and biomechanical properties of newborn bovine skin and method for decellularization”
Chen Bo , Peng Daizhi® , Zuo Haibin ,Zheng Bixiang , Zhou Ling
(Institute o f Burn Research ,State Key Laboratory of Trauma ,Burns and Combined Injury ,
Southwest Hos pital , Third Military Medical University ,Chongqing 400038 ,China)

Abstract: Objective To compare the dermal tissue structure,content of difference types of collagen and biomechanical proper-
ties between human and newborn bovine skin,and to find the evidence of bovine dermal matrix used in clinic,in order to explore the
decellularization of newborn bovine skin. Methods The dorsal full-thickness of samples were stained by hematoxylin and eosin
(HE) staining,Masson’s trichrome staining, sirius red staining,and Gomori staining,and were examined under light microscopy.
These samples were also observed by scanning electron microscopy (SEM) and transmission electron microscopy (TEM). The rele-
vant data of histological images were measured with image analysis software. The biomechanical properties of those samples were
detected by material testing machine. And the dermal matrix was decellularized using trypsin combined detergent. Results Com-
pared with human skin, the thickness of the dermis and epidermis were significantly thinner,and the ratio between the dermis and
epidermis was significantly reduced in the newborn bovine skin. The gap rate between bundles [ (41.72+1. 81) vs (40. 6641, 40)]
and the caliber of the bundles [ (11.2840.18)um vs (10. 88=£0. 66)um] were not significant in statistics (P=0.467,P=0. 368).
From the observation of scanning electron microscopy (SEM) examination, the dermal collagen bundles of newborn bovine were
thinner and rarefaction arranged. Compared with human dermis, the newborn bovine had longer cyclical transverse striation,and the
collagenous fibrils had no significant difference by transmission electron microscope (TEM). The maximum stress of newborn bo-
vine[ (21.08+0. 91) MPa] was stronger than that of human dermis [(12. 76 £1. 60) MPa, P=0. 001],and the elastic modulus
were also stronger than that of human [ (82.1241. 23) MPa vs (48.63+£5.50) MPa,P=0. 001]. The exploration of decellulariza-
tion showed that according to the higher concentration of typsin and the longer of time, the nucleus were more and more less,and
the destruction of dermal fiber were more and more big. Conclusion The dermis of newborn bovine and human were similar in fi-
ber three dimensional structure. Although there have a difference in biomechanical properties, the decellularization dermal matrix can
used as biomaterials for reparing the human dermis. Combination appropriate concentration and time of trypsin can be prepared an i-
deal bovine acellular dermal matrix.

Key words: skin; histology; biomechanical properties; decellularized dermal matrix

* EETHE:E K& AR LRI R (863 11 %) PR ¥ B B H (2006AA02A121); B K B i LW = B £ SR8 % 85 A
(SKIL.ZZ200904) A J@iAEE , E-mail: dzpengmd@126. com,



1044

TR B 4 ML A 3 B Cextracellular matrix, ECM) B & 2
T R =R R =R S Tl R 8 S PN LN T N
B AR B A sk b 3t A KB T ARy R T BR TR BE R Ik A 45 4
BB S, Wainwright™ 1 Sg 18 T 5 4 B 41 e B je 3
(acellular dermal matrix, ADM) F1 MR A 1K 7] B | B A B
T BEWERG . W% T U BRI R B A TG 51 0
JEIY R H 4G . 5K ADM R 5 A R 4R B Y 4 45 1
e b e AR B AR A A B AR N Ak S5 T TET A ) AR o)
TR RR B S ADM 518 T AR %3 . ADM
HPERB7EAR KRR BE ML T ADM B g i Sk 5 A B 7 vk L =
PTG LEM AR R ED . o Bk 5 N B k25 )
AL B I I AT G, (ARE R R RS
NH B AE F BRSOS5BS LA % 22 55, ok
ADMTEME R N Ik EAFTEE B R B B 2 S s e B
B F TG R AR5 e A T L IR I A B 9 i o % B A N 2R
N E B 24 | 32 SR LR 53 B Lo 5 L 2R ) g 2 P AR 1 X EE B
FE o 3R G PR L A 4 2T R 25 03 9 W RRAIE 4G , 3 90 B IR R X 4 1L
B AT 0 400 B AL 3 T 0k B T D I 40 R B B Bl ke R Y
PRI AL S I AR A
1 #MRE5FZE
L1 BRI B b3 HEMEF A4 3 R (frfifrl, i A 12~
48 h (R i it 42~50 kg) . lE PR R A FLk 95 4 S s 42 fft . b
BEJG o 7 B35 38 O o U R TR R AR R B AR A 1 o 4 oR
VI3 - B 36 B, J e s Bl R 2.5 %6 8 B [ 2 s B AR AR 10
R AR B IR A RS U4 2 B R L 4 00 22 T RV VR I E L R
SR ZHREW R A A8 U R R S
pm, N4 )2 B RAEAS Jy 3 0 A 55 M B B AR Bk (AR 24~
35 %) EBIE W Bk . KR A A kIR L
1.2 RIRME R 1 Em ARl 25 R IRFEA 25 BR
PR K fz T ALGUE o R IR SO0 S R B b A BB 0 B L SR 4
K4 B Bz il 45 5L 80 mm X 5 mm ) A= 4 7 = K 3 A4 ek A R
5o 1011 B BHR B8 AL (Instron 2 & . 36 ED , i # i i5 #E 17 88
BhRL A S5, hr R A 10 mm/min, BUHLIC 3R - R4 L 5
THEH A RONEAR e KO ) R
1.3 HE Y AEYIR B ZEK)EH M HE o0, B M
(Leica, DM6000B, 8 E) " WLEE [ Bk 4 )2 45 1 . I & 3R e I
B R EE B e 2T A ORI D AT 4E R A R R, (1D
JEE R N S % A JRE R RN B B JRE BE A 4t 7 vk S BRSOk L 105
(2) B0 2 ¢ J5t 2 Ak SRORL A0 i D0 - e BEOSCRRC LD J 9 O vk, E %
200 £ B8R oy 5 00 Y B AL 4F 4E O, Al A Tmage Pro Plus 6. 0
(IPP 6. 0) {5 Ab AR B B2 00 &5 (3) o) B3 Ay 00 407 3
YR o 4238y B 450 i 200 A5 9LEF I v, FL ] TPP 6. 0 1%
Aab 3 AFCAPF 3 Ao ) ] e R A R A3 TR o R K R R T R
PR L B A B e S 3 i i 1 A TR 22 TR) ) TR BR 8, DL SRR AR
WAL 5 ASAET I BOF B (E 7R 4 245 21
1.4 Masson =@ @ A Masson = @ 4L @ 7|
d CRE M JF) #E AT P 8, U1 1 7E W 3% 5 (Leica, DM6000B, &
ED T WS B N AT 4E 0 4 A B B
1.5 RMEL e AT R H B 2K S, HRIR AL
(Direct Red 80) (Sigma-Aldrich 2 ) » 3% [F ) 1 15K R 1 15 W
1 hy BRI G  BK T B RS i PR O R R
WERE N T B S 1 43 A A5 00, I 2R FH SCHRL6 T 0 12 30
a1 AL i AR (R 3R KL Pixels) 43 J3i Jir o 16 J5t 8 a7 AR C 1
T g D v AR 4 1 28 e D v B B 4 B B AL
1.6 Gomori Y8 7 85 V) R 4 WSS oK )5, 0. 125 %0 MR 1

FREF 201244 A% 41 55 117

i A PR B VS VR £ 3~ 5 miin, 2K 1 UK 3 R 5 5 20 B R K U VL
I 22K wp ok s 70 %6 LRI UE 3 min, B 5 20 YL 4 1 10~ 30
min, A 95% L EE AT 6. AT N LSS I R N i AR 4 1
534

1.7 FARHREE BRI  RIRFEARZ N 2. 5% % T8
R B T LT T K I AT R A FE R4 4 L B
(Hitachi $-3400, A A) WM E LK AR R E L, BElKE
Y REAR 2209 5 60 3L, U0 BOAE T 10 A, JH 3% S B8 4% (Philips Tec-
nai-10, 5 24) . (Hitachi-7500, H 4) Wi %% 2 B £F 4 , 3 F IPP
A 2 2 R P DR AT A 1 B AR R SR KR

1.8 EEBAM I EMIRER W &NT A SR 8k (64
RLEE LT REBMA) HE 0.3 mm B H A4 B,
YIMOAL 2 emX 5 em K/NI B 7 RR 8258 3 410 T e R AZE 1R
KN 30 min, F-H 2 0. 02% 19 EDTA-Na, A9 i i 14 1k . 58 il o
BEAY 3R 0. 125% ,0. 062 5% ,0. 031 25% , AL IR ] 43 51y 2.
3.4 h,PBS i ¥k 3 .4 X 10 min, R 58 A 0. 5% i Triton
X-100 V5% I PE% 24 h. 5 A PBS 3% 3 %K, &K 10 min, &
A A B bR AR L4 V6 22 TP VAT 8 5 ) b AT HE Jefa, 0
B M.

1.9 Sil=pabs JFEERL s £, R A SPSS13. 0 #&
P B S BEAS £ K3, Levene's test K36 5 25 55 (F {H) .
FEARFRH L P<0.05 WEREZGIT%E X,

2 & 7

2.1 RUREE KA 14 ERe N B R4, B hifif,
A AR TR T SN R B AL AR By A . AR A R B R
K S[(21. 08 0. 91) MPa]] Fi 4% K #5 f [(82. 12 £ 1. 23)
MPa ] 2 & F A Bz Bk 19 f K 1 [(12. 76 £ 1. 60) MPa, P=
0. 001 Fn 4% [C AL [ (48. 635, 50) MPa, P=0. 0017, £ & /i 4%
FIHR AR [0, 5140, 002) mm : (0. 75+ 0. 028) mm, P=

0. 001]D WHE 1,
i
g e A

BRESH

B4 Cmm/mm)

i

W

# |

s

s538388
l ”

It

3

hid =

BAEE R

1 HELEANERENHZESHILER

2.2 HPIEWE

2.2.1 HE Q% RASBE ™ WS B AL /N 5 N B kY
R RAEEW AR E AT KRB, SEET
N B R7 6 D 41 2t SR HE B B A D) B A BT 2 A L B T D 4T 4
WHNEERM., BiEFEKS NEKILE, REEE
[(20.454+1.70)pm : (103, 74+9.25) pm] L R B[ (1. 72+
0.068) mm : (4. 10+ 0. 23) mm | K& B [ B /% K & &
[(87.86-10.64) : (39.8043. 8] R WA LK ¥E X
(P=0.00,P=0.00,P=0.00), T} ik £ Fz B J5 2F 4 o8 ] pd
(41,7241, 81) = (40. 66 4= 1. 40) ] F1 5 JF £F 4k o 4 41
[(11.28-+0.18)pum * (10.88+0. 66) pm 75 ¥ TG H 2 7 L
(P=0.467,P=0.368), W 2K 2,

2.2.2 Masson =M@ gt Masson = {0 4 {0 F IS 5 £F 4



FTREF 201254 A% 41 54 114

BlO, DR EFEE S5 NEERIET R EFRR, &
i er AN HE P pa ., W 2 | 3.
2.2.3 KRB EER  RIREL Y@ A L) 783 il
B T HE R0, MR EMET 1 AR A4 2
BRH SRR G R O 4T 8 oK B B £F 4 5 T R R AT 4
BUES X, R R S AN F i . N R T S 2T 4 R Rl
HRTE 40 A 45 52 6 € 1) JE D 2T 4, 7 2 2 L 2 ) LA I 8 D &
RN N iU Vs N S || RN [ B A TR B
NSNS I LY e o SN SNl o W e o o B
0.864-0.056 F1 0. 8040, 014(P=0. 003) , 4= 2~ ZL 7 Py T
2 T £ A AN L B P TIT 289 e JBE 2T 4 L 451 4 1) g 0. 1440, 005 6
M1 0.20£0.014(P=0.003), HFEF N [ B4
1T 784 e Jir 2T 24 1 H B R N B B N T B R 2F 4 5 111 784 e J 2F
Y HCAB 4 3R 4. 1220, 38 F1 6. 16 0. 29(P=0.002) , W, 3
2@ 4,
2.2.4 Gomori [ fiaajeasi R EIRAHN L Gomori [ &
AYG)E TG ER EINEA . T R TA ARER GG,
NFLJ Gt Yo )5, B A 43 A5 A BOML VBCK I ik 21 2, 3
VR T 4l 5L AT 5 8 R EF 4 — B0 37 A 2 LR N I st £F A e A
BN BRI kA di et g, W 2 # 5,
2.3 HEmBAMSHEES R Wi EREEsmE. AW
B 68 D £ 4 AT 4l L HEF A 1, WOTE 43 A0 B 22 RN — 1 BLAH
T B FLBRE LB A A I B AT A R L A B i AT A o
INEF A, HeB G A — 2 M FLBR /A . 5 G i B s N B R
UG 5% DB T £ B 0 ) K B R R AR B JE (48, 00 £ 1. 36) nm
: (53.7541.90)nm, P=0. 00], \ B J7 i J5 R &1 4k B 42 5 5
AR EF G E L9171 £3.99) nm : (93. 68+
4.12)nm,P=0.19]. W42 & 6.
2.4 RIRIAL BT vk A A OO UL S I A M R
A, R 8 A — RSB R R S ORI . e
LSS AN MY 5 . HE Yo £, 20 A% 4 e BRI €5 40 B Ah 3 R
BT e AT € . A SR G R — a2 B o R R A B ) £ S
[ 20 A% G 5 R DA 20 5 1 e ot Ak 3R o ) — i B o A T R VR
JE A3 s A BRLAZE K A3 R R /L . T R VR 1 3 A
i T P A S0 G I 5 A T AR ok ek R L 3 B Sy I 44 i
LI JE B A L T DR HE B R HAC
3 i it

56 400 i B R FE TR A ST 4 00 T 1 K 9 3 B, 1985 4 Heck
LDV E TN SR B AR O A R R R R A A
BB B b T Sl A B A 58 475 R U0 0 ) TR, BRAS T AT 1 ) T
16 5 FIRS AR 0 95 38 A I B0 . ADM & & 21 280 ot 4 1 38 47 3K
HAUIEIE I A R T 2w sh W 55 50 AR I R R it 56 IR
Tl R — gk AR A B BN . ADM AR B Sk R 4 K
Stk ADM 1 5% ADM W #, 5 & ADM H T 52 2 48 ¥ 24 Fl
R VR B ) R R ) 4 45 53 Al ADM 32 B T 5 AL, A 2 ) D Ok TR
) ADM v, S48 — Rl 5 N Bz Bk A0 I 1 5 Rl B R 3 T (dermal
matrix, DM) , by il % 5 A Bz JB A0 3T (9 ADM 32 {3t 21 28 25 44 )%
2B 1 2 R

TEAD S, N IR0 R B R R R T Hi A &
Jo B 2 B AN EL R I R . AR G B P IR SRR E IR A
AR A HLAN 22 7 RG24 S N Tk 5 2B 2R B K i R 47
£ e RISl 16| RS =12 12 B 110 < M < 5 1
R EFRGEFE . BB sss L Em, AREkS 44
B2k =B B 27 A HE S AL 4T e o 2 ) B B 2 AL R S .
HHAGERZAPWILBRNA—., BHEEERE R &R

1045

TERC S A 4 AR 1A 22 5 B TR I JRUSLET 4E ML AN | 2% 3 T4t
TR S AUESRTTUR b 8RB KRR A 4 B k7 3%
BRI LR TR T — 3 W) B 2 S L AER TR L AT R SO A
LRz S5 48 £L Bt 3 07 T A AR 22 IO ARRL 2 Ak B AR 28 B Ik FL B2 454
it N B S50 X0 T — il # ADM {24t TR 5
B o

I8 JEET A TR PR T A R Y o LB N I B DT 4
TEg T I IR AT A A I B 27 A, T S D& 2 F= B F B
BOR IR B YR . (I B IS 7 4E 32 B84 T 2L R vk J= HL4 4E 4
NI SR A Y R A e R AR 3 R e A A
A BRI %)) TR L 8 BB e ) LA &
ZAEMY . Gomord Y 8 25 S IR B AR 2 LR P9 B £F 2 W)
BT N NRPELT 45 i BiA RN | B s 2
i 55 (11 2 B J 27 A 9 LU 1 o EL R 2T 48 5 i A X BE BN
oy Em R 2 SR E B Y AR B2 . L
A A LB SO LA R R ) B R O R TN LR L SO LR
R Y UE T SN R 1 RPN 8- i o 1 B NN 7709
BRE T AR,

it 240 JEC Bz S SR A o % o AR R S R T RE M 2 R B A
P H 240 M (R B 2D L 6 2 L B2 IR IR 3T DI B B v L A8 N B 2
D BT 20 240 N 5 ) o AR B SE R B B AT AR R R A R AR 2
ey T A 40 i R R S AR ) 6 D ik R R LA B LAl
SEVE AR M2 O ¥R 55 R R D7 i 458 18 B B4 L T 9 1R A 1z R
FIR o AT 0H A 30 A5 45 S L AEL 1) 56 40 D JEC Bz S S b 200 IBK - 22 i it 20
J i O ELR 52 3 HE L R 0 W 22 45 B R . I An
TR 2R 5 2R 7 L A i Tl A 52 A 8 o Ak R ) S L B AR
25 LB FE T N 240 A 1 e fe e 2 (E X B IS TR A B IR
R . BUA WA 48 T A JB 40 M L R ST R R A 1 )
TATJ5 AT A 280 400 o 98 9 AL SO0 B 020 B T A 4 L 5 R T g
F R YT IR AE Y R AE Dy BT A AN i AR A K
AL T AL T 2R RS BUG ST IS B e o R AN
i LB SCARAE AN G T A R AR I — J2 ) LR L B 1 2
13 Jo 38 4 2L R I i B 0 A RS ) 2 0 S S O A
A,

A LB 5O BT L 7 B IR I AT 2ol = 4R 45 4
AP AE BORARNE 5 35 523 B TR I i B 5 5 I Dt 2T 4 R
L2407 B8 Ry — B0, 7 BB 2 BB A A W) A R R A 22
S H 5 A S50 % W L L BUR 25 A R L BT A TE W 2 1Y
PEF A i PR L A4 JBE 40 B 0 B2 i o i T B S
W H

SE

[1] Badylak SF,Freytes DO, Gilbert TW. Extracellular matrix
as a biological scaffold material: Structure and function
[J]. Acta Biomater,2009,5(1):1-13.

[2] Wainwright DJ. Use of an acellular allograft dermal ma-
trix ( AlloDerm) in the management of full-thickness
burns[ J]. Burns,1995,21(4) :243-248.

[3] Tottey S, Johnson SA, Crapo PM, et al. The effect of
source animal age upon extracellular matrix scaffold
properties[ ] ]. Biomaterials,2011,32(1) :128-136.

[4] Chen RN,Ho HO,Tsai YT.et al. Process development of
an acellular dermal matrix(ADM) for biomedical applica-
tions[ ] ]. Biomaterials, 2004 ,25(13) :2679-2686.

[5] Xu H,Wan H,Zuo W,et al. A porcine-derived acellular



1046

dermal scaffold that supports soft tissue regeneration: re-
moval of terminal galactose-alpha-(1,3)-galactose and re-
tention of matrix structure[ J |. Tissue Eng Part A,2009,
15(7) :1807-1819.

et AR AR, 45 B /NS 5 N 4l
B ERMAY) Iy 2 B ARRE BT[] . 58 = B K%
4 .2010,32(8) :754-758.

De Sagun EZ, Botts JL, Srivastava A, et al. Long-term

(6]

[7]
outcome of xenogenic dermal matrix implantation in im-
munocompetent rats[J]. ] Surg Res,2001,96(1):96-106.
LA BRBE AR IE . SR I AN B 2 R L 5 A 1 4 A

I PR 7 FH R 2= ()], e be i 4 3 . 2002,18(1) :15-18.

e A LR A, KR TR A Bt I v F o ok e

()] 88 =2 e R 2F 2441, 2004,26(24) : 2269-2270.

[10] ARfE A VR 55 AR B EMN EEABHE D
1 5 67 23K Mo e fEAr T L) 1. AR 2 75, 2008, 24 (6)
445-449.

[11] Shehadi IE, Larson DL, Archer SM, et al. Evaluation of

histologic changes after microdermabrasion in a porcine

model[ J]. Aesthet Surg J,2004,24(2) :136-141.

Heck EL., Bergstresser PR, Baxter CR. Composite skin

[8]

(9]

[12]
graft: frozen dermal allografts support the engraftment
and expansion of autologous epidermis[J]. ] Trauma,
1985,25(2) :106-112.

[13] Pomahac B, Aflaki P. Use of a non-cross-linked porcine

dermal scaffold in abdominal wall reconstruction[ J]. Am

[14]

[16]

[17]

[18]

[19]

[20]

FREF 201244 A% 41 55 117

J Surg,2010,199(1) :22-27.

Eberli D, Rodriguez S, Atala A, et al. In vivo evaluation of
acellular human dermis for abdominal wall repair[J]. J Bi-
omed Mater Res A,2010,93(4):1527-1538.
Wanitphakdeedecha R,Chen TM, Nguyen TH. The use of
acellular,fetal bovine dermal matrix for acute, full-thick-
ness wounds[ J]. ] Drugs Dermatol,2008,7(8) ;781-784.
oA K EH 22, R L ORR AR IS 4N TE W Bk T B
09 e i 55 4 ) BE [T ). b A b 45 2R 5, 2008, 24 (1) - 51-
53.

Smith LJ, Fazzalari NL. The elastic fibre network of the
human lumbar anulus fibrosus: architecture, mechanical
function and potential role in the progression of interver-
tebral disc degeneration[ ] ]. Eur Spine J, 2009, 18 (4):
439-448.

Crapo PM, Gilbert TW, Badylak SF. An overview of tis-
sue and whole organ decellularization processes[ J]. Bio-
materials,2011,32(12) :3233-3243.

XVBETF Bl B 75 45 . 5. B R BN K BN T R A )
Jy 2R s [ ], AR e 455 2% 7, 2005, 21(2) : 122-
124.

Clayman MA, Clayman LZ. Use of Alloderm as a barrier
to treat chronic Frey's syndrome[]]. Otolaryngol Head
Neck Surg.2001,124(6):687-690.

ORRS I 0T.2011-11-22 & [al F397.2011-12-27)

CE#5R 1041 7O

HopRr L R R SIS BIT TSGR -1 EET
], 4R 2 PO R S VR YT T BT AN AS IR B Y
EMLE R WHO Frif 3t RECIST R4, A % % 2 1 T irRC
(immune-related response criteria) F #E . I, i fe] 56 iR H AT
T MR G TR T W A AE 0 LRI 2 5 0 A 56 T B4 L ik
Ji 8 20 B AR 036 T 5 AT SR S S G LB TE A b g
YA WG YT YT ASE RS A R IR A S . BEE R W R 2
o A2 0y ik — 20 R A R T E Mg iR B
b 57 R 7 T S0 R A1) 2 A A R e o A 9 N AR 1 e R
iR S o L ol o | T Z NUVAD A o ST B G )
ey

2% 3k

[1] Jocham D,Richter A, Hoffmann L,et al. Adjuvant autolo-
gous renal tumour cell vaccine and risk of tumour pro-
gression in patients with renal-cell carcinoma after radical
nephrectomy: phase [ » randomised controlled trial [J].
Lancet,2004,363(9409) :594-599.

Takayama T, Sekine T, Makuuchi M, et al. Adoptive im-

munotherapy to lower poslsurgical recurrence rates of

(2]

hepatocellular carcinoma: a randomised trial[J]. Lancet,
2000,356(9232) :802-807.

Kantoff PW, Higano CS, Shore ND, et al. Sipuleucel-T
immunotherapy for castration-resistant prostate cancer
[J]. N Engl J] Med,2010,363(5) :411-422.

Li H.Wang CL,Yu JP,et al. Dendritic cell-activated cyto-

(3]

(4]

kine-induced killer cells enhance the anti-tumor effect of

(5]

[6]

[7]

(8]

[9]

[10]

chemotherapy on non-small cell lung cancer in patients af-
ter surgery[ J]. Cytotherapy,2009,11(8):1076-1083.

Wu CP, Jiang JT.Shi LR.et al. Prospective study of chemo-
therapy in combination with cytokine-induced killer cells in
patients suffering from advanced non-small cell lung cancer
[J]. Anticancer Res,2008,28(6B) :3997-4002.

Lesterhuis WJ,de Vries 1], Aarntzen EA, et al. A pilot study
on the immunogenicity of dendritic cell vaccination during ad-
juvant oxaliplatin/capecitabine chemotherapy in colon cancer
patients[ J . Br J Cancer,2010,103(9) :1415-1421.

Li H,Wang CL, Yu JP. Dendritic cell-activated cytokine-
induced killer cells enhance the anti-tumor effect of chem-
otherapy on non-small cell lung cancer in patients after
surgery[ J]. Cytotherapy,2009,11(8):1076-1083.

Zhong R, Teng J, Han B, et al. Dendritic cells combining
with cytokine-induced killer cells synergize chemotherapy
in patients with late-stage non-small cell lung cancer[]].
Cancer Immunol Immunother,2011,60(10):1497-1502.
Chi KH, Liu SJ, Li CP, et al. Combination of conformal
radiotherapy and intratumoral injection of adoptive den-
dritic cell immunotherapy in refractory hepatomal]]. J
Immunother,2005,28(2) :129-135.

Shigematsu A, Adachi A, Kiriyama N, et al. Effects of
low-dose irradiation on enhancement of immunity by den-
dritic cells[J]. ] Radiat Res(Tokyo),2007,48(1) :51-55.

Ol H1:2011-11-19 & [E H . 2011-12-21)





