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Immune response treatments after heterogeneous tendon transplantation

Gao Chun-guang, Lin Yue-qiu

Abstract

BACKGROUND: Tendon defects or damaged when clinically repairing needed transplant tendons. Heterogeneous tendon is an
ideal method to repair the tendon defects. Heterogeneous tendon source is sufficient, but post-transplantation rejection limits the
use of heterogeneous tendons.

OBJECTIVE: To review the antigens of heterogeneous tendons and post-transplantation immune response as well as reduction of
xenograft rejection.

METHODS: Using “tendons, transplantation, immunity” in Chinese and English as the key words, the first author conducted a
computer search of Pubmed database (http://www/ncbi.nlm.nih.gov/PubMed) and CNKI database (www.cnki.net/index.htm)
through screening the titles and abstracts. Articles recently published or published in the authority magazines were preferred in the
same field. Totally 30 documents were included.

RESULTS AND CONCLUSION: At present, the study for heterogeneous graft antigens involves Gal-a-1, 3-Gal antigen (Gal) and
non-Gal antigen, especially Gal antigen gene. Gal antigen is a main factor of super rejection (HAR). Cellular immunity mainly
exists at early stage after heterogeneous tendon transplantation, and only humoral immunity exists at late stage. Animal
experiments have shown that heterogeneous tendons after different physical and chemical treatments have potential application
value. Unlike other organ transplantation, tendon transplantation is a non-functional transplantation, which only provides a growth
support for the recipient. The biological research after transplantation mainly focuses on bio-mechanical characteristics. Therefore,
the elimination of the immunogenicity and reservation of graft biomechanical properties is the key to heterogeneous tendon graft.

Gao CG, Lin YQ. Immune response treatments after heterogeneous tendon transplantation.Zhongguo Zuzhi Gongcheng Yanjiu yu
Linchuang Kangfu. 2011;15(18):3391-3394. [http://www.crter.cn  http://fen.zglckf.com]

HE

B AR RS H e VU B BALG v Joh AU LI =5, (ORB AR HE e s I8 Ay A A2 2 BR Al 11 32

HFA.

R SR U BT B AR A 10 G028 S N 2 AT e e JU LR FIE S L 09 7 VR T 9 AT 2R3

Tk BAEHR MU HEPU R PubMed £dii 2RI CNKI i ZE o 1995-01/2010-12 fEAR SUAEZ P LY “ Wk, RAARAE,

%y” B “tendons, transplantation Immunity, ” AR IFEIGATRIR . KBRS NS VB S SRONARDG, R —4isk

SCER U PRI R R BUR R AEAUS ARG S . IR 31 196 58 SCHR, AN AARUEIE R 30 5 SO T 4504 .

f*%'ﬁ g5 Bk R PUR M e RS -a-1, 3-ERUBEPUR(GalfidlE Gal HilR, LIt Gal HURKERBFFTI
B%. Gal?ﬁ%ﬁaﬁf%ﬂmm%%ﬂﬁ@ﬁ[ﬂﬁ’l Gal-a-1, 3-Gal $JURBIE, 5B HEHEF RN EERNE . SRR

ﬁ!ﬁﬂu%ﬂﬁ%&ﬁﬂﬁ. MR IA T PRI e 25 s B2 36 WA AN TR P B AT Ak, 2% 0 1 A B 7 1) S P U LR A B I FH A Ao

R T A TR, NUEBHIE TR R, S U SO 52 R — AN A KA, B 5 I 2R i 3 S

A Iy b, DR, RS IR B G B ] B E B8 R A 0 00 2 R I 1) D Y 2 S UL AL 31 S ) O e

KA WU, PR, ReHER RN AERTTVE WEFCIR

doi:10.3969/j.issn.1673-8225.2011.18.039

R, AR, SRR ULE RS A S % S I (K AL B O VA ] AR TR ST S IR BESL, 2011,
[http://www.crter.org http://cn.zglckf.com]

15(18):3391-3394.

JIUTRE 64 07 M Ao A% ML 69 S 5 R B AR A
WU HE R BRL 89 5 ik 6 AR 50 it SR AT 433K

= E A RAF IR R Iiliﬂizizv%:t—%\ HJE 1
5 F F UL LB, e RIS A AT E 2t
ATIVRAS AL, B RIUEAS AT & KRBT, [2 1.1
AR IR 6 ILBE R R AT PR, FF BLbpIRaE % Bf &

ERFAE

BRHIRA S HERA &
NFRAE: O L5 BARNUREAS AL %, 9% R B[4

A R A R RRE| AL E G e se AT, B
s, RIS AR B AT S S VU AR AR 09 22 28
Tk, FAATNUEER FE , 12 HE 9HEF R
B HAg A % B A 4 22 R AU, gt Bad

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

RS EHE T BRI X 6 L . Q Fl —ARkik
IR ERAERBSE LE A LE,
HpptTofE: Q5L AKX, QKK EH
Lk, QEARRAR.

Orthopaedic Center
of PLA, Kunming
General Hospital of
Chengdu Military
Command, Kunming
650032, Yunnan
Province, China

Gao Chun-guangx,
Studying for master’s
degree, Physician,
Orthopaedic Center
of PLA, Kunming
General Hospital of
Chengdu Military
Command, Kunming
650032, Yunnan
Province, China
gcg82@126.com

Correspondence to:
Lin Yue-qiu,
Professor, Chief
physician,
Orthopaedic Center
of PLA, Kunming
General Hospital of
Chengdu Military
Command, Kunming
650032, Yunnan
Province, China
lygkm43@163.com

Supported by: the
Saence and
Technology Program
of Chengdu Military
Area Command, No.
MB07028*

Received: 2010-11-01
Accepted: 2011-03-10

R EF LA
% [:Fm’rﬁ’\[:f‘m,

f’b E}] i 650032

aAkkx, ¥,
1982 4, ik
HEKTA, R
%, R EFIRE
AL, BE)R,
ENERI AT

& 8 A5
gcg82@126.com
BIRAEH: A

K, #ik, T/EE
Uil ﬁi%‘ifﬁ &
ERWEEAE
Fmﬁk%ﬁ$ [: )]
EERAE T
o, z:r%/é |
W 650032
lygkm43@163.
com

ThEr25:R617
SCkbR DB

L FEGi: 1673-8225
(2011)18-03391-04

A% B H: 2010-11-01

&= 8 #: 2011-03-10
(20101101023/D - W)

3391



@E 7;.52 www.CRTER.org

il

T S SRR AT 7 7

1.2 ZERHRERERES

WEAEEAE: F—1EH.

S ERESEE: 1995-01/2010-12.

KA P LKA LR, RABAL, KR E
LKA “Immunity; heterogeneous tendon; Achilles
tendon injury; allograft tendon; tendon transplant;”.

MELIBE: Pubmed #42 & , P 4k http://www.ncbi.

nim.nih.gov/PubMed; 4= W 4% &, MW ik www.cnki.
net/index.htm.
1.3 MAANXBENEN LAk L EF AKX LK 196
B, AT, #E. A6, HRAREL. $id
2R G TR AN 108 B LakiAT PN, Ldkey KA £ &
QIENM A RN RIS mILF R 88 &, %
H,EIF, PHEEK K 20 B

2.1 WANBEARER #4132 196 &Lk, + L 87
B, EXL 08 B. WiLArAfedd 2t T4 06, HEREAF
REGERIAKX B8 E, NAETIMNHRTT B, &
PRt 30 & 3 I LBkt — AT, AR[(1-5]4EL8 T
SRR A 10 A5 e 1, 11 2
R A 5 AR e S HE R RORL 8 SR AF R, X #R[6-11]
ST B RE T ik AL IR 6 AT LR 64 4m e S SR AR SR 52
AR, WUBELE LR 5509 Jo B R T 2 = vA tm e S 95
I, 2B RRA KRB G AL, LIK[12-25)F R T 5+
P LR 69 30 R M Ae A% A S 89 Jo, J5 BB B AR 7P LA
HEF B 09 7 ik 8RR, I #k[26-30]1% 48 T SR ILEAS
AEZ B TS S VUBE AR AR 69 3248 5 ik,
22 ©#RfER
221 FAIUER R 2R R

XA BEMHPE: a F L4 K K (a-galactosyl
residues, a-Gal)®!, ZNABAETFhE#2R K 8 ik
#9rH LA MR R 8 F AT IR

TEALHAEESMRENAREAEER: SR
FEG) LR PE SRR T AL o R 09 2 B4R AR A A
o I BARY, 2 2mumEREoY | BB,
FHTH A Az R, BB ale, B, AR e ie S
Mo R & ¥ kA Z B MBAE MM | BR, 124
FH A ALY,
222 FAPIUEASAL L IE R 0 KA

s AE P RRARAAENI a-Gal kL a-Gal
4, BB BB R F BRI REAMK, LEHBHEY.
AL, AR AR L H T AR, faduikey F AL
BAHEF R LR £ L, REEREHAHC,

MEateE. AT IE A DA LAS A a0 T TE
i, i OT @4 F k. By bz

3392

20 ARG IR LR B I AT IR R AR T @R s .
B TFAEZIR T RS ARR IR ST EFRKR, FEAE
ZARIE) EF 4 BAR LR SUR 609 B B S A AT,
Ft, 0428 TreA TR, T RALHEMRIAR
RRARZARIR 2 ik mIOIRIR, BT, ZHLT
T @aft, 51 KHEFRAL. HAAEYE AR B FAP 4m e 18]
W HBERANILFRL A, T @R AR T a2,
Bk, HEF R LRI A meEs, A4 AECH T LT
W 5,95 2m 05 3 URE 8] 64946 R, VA BRAR IURE 89 % /5
], AR XY Fo o R P BT 35 B 4R, RO 4m e,
R e, Biafo B TR, AamsgREN, FT f
ZIRBREEH S MREIFEG FTC 2#E 1 £RR
(CLASS2 1 )= 11 £47/& (CLASS2 1I)#9 kiR, iXsLit
BRI T Aempigk, & T @pEh, i
BS BA 4 Rt R R % 2B AR I M BB TR
H), TR R B B 69 4% 2 4T3t CLASS2 [ A=
CLASS2 Il 4Rk 56449, 168 B L EIRBATI N E
oA R R, 22 A B AR R B BUE b B 4 iR,
A A4 5% Thy21, CD8, CD4. XA T i feihsl&
B 3E F o R E M, Bk, 42 A e B T rhil22 A
Z T oA R e) kg RAEA, Rad kit — 9]
TEmieh T e mit, Bif T mitg 22 it
fo. 35, #AEFAW B4 Thy21', CD8", CD4".
XA CD8'T iR -3 FAt WUBELL L% 7 A RRL 49
T Emib., BAATC4 CD8'T Wi Euy#iat AT
HEF R, Ak mindmintE R, fe A radn a4t
R R mit, dm B R AR e kR, K,
ARSI RI3EIEE 3 d SRR E] CDA'T Wity 4
B, MmEHAES SN T @ FRyRENA CD8
CD4'T tafe 42, T T vAJERT CDA™ tmnst IURE 47 B
8RB B KT . — A B XA T AR A5t
EBMBEAR TR )R A . CDAT Sl =T vA 54 T 6t
FR G BAF R A, Thy21 (KM R 40/0)E8E E 4 4w
B, TR @R, HREABMESRMA *; TH2
(GHshamie) Ti5F B ARC Mg sl , #ish /= A 45 it
K, 482, ERAKRE LR P TR mIAN-FHRE
JOAfGAE R ¢ CD8'T el =T 254 CDA'T wmie ittt
T, 7EALey CD8'T amfein ] CLASS2 1 #/&H*f
Yesm oA it FE R, CD4A'T it £47%) CLASS2
3R, wrdbdndo e URE 2 it b &G 69 3 220 2 AR b
FBRVA CLASS2 1 4 B0 a4 i gt k| 5B A 6
#:FT, FTC, DFT, CMT, GFT #= /AL 44, M,
BX AR & A2t T ety s £ 2+ FT,
FTC 2t T tmfienty #3854 48 /5%, DFT, CMT #= GFT
FIBEE A5G, T BRIV AL LT LR AE 7. B BT
VATA A LB o 6 IR R 2R 4R TN EL A fe Ak T e i3] 693
B, T R e 2 2R me R @R ALK, £

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



HEl, F. IR B R SR IR 7

@E 7&}? WWW.CRTER.org

PRS2 Ak AL F A3, AKX e R AR 2] T R F)
FEEHEIR, Bmk £ T HLT @iofnig T mieg i
8986 7). REIIT U AR R £ B i35 T @)ie
e AR 4 RAR T, DUBELR 4R35 549 B 05 R F- A &2
R IE A £, 105 RAXH KR BAE AL, B
HIAA AN IR 694 23T A mit A mE T @mie
VARE) S B R R B AR, QAR89 e/~ 64 HE
FREL., BRI mIeiE R &L T ZALAREMH IR
I o5F, EfftAiad, B AR EZ A 84058 MR
Bl 5FRE, %4 BRI min Ttk &1,
Ansaloni 'A%, £ AKRAFABHY, & FHA
L 2B R ARNE IR T P S AL — A 3K 4G
o F, EaTTE R miedrF ARG A, TR
R EBBARRMIR |, B SAEL T
MR 1 ABR 8 B ARG i, Mk 23 8 AR
Rp ey sidk, EFABAT, Bk 2240548
BEIR I T AR MR BRI @R, O
EE) B RFAG I, T R R I e T B G e
% 2, MBI R T, FIREF KmicR T, #24t
ARE m el i i AE R KRRy, XBEF T —
FAH R A AT i, P B 6 4 AT,

B F A LA G # 8E F AP DU AR S 0008 B
BPR A AMAR G (9 HEF BUE, BEMBLT. S, X
THREWMIZE, Faam. T @b, 8 RF: @i,
KERFAENE., BUHFREKREL AL, BHIHL
bR, BB, H5) FHU820 mat e sE
AURE R B 4T 4 2n 20 004%, RUREA &, RSN
B S HE
223 MR FAIEASAABER 9 F % BARFIR LR
YR RIS, TERME G F Ok, T
Kk, BRSNFEHR T — 3 eh IR 7 ik, AT
EFr I EAFE A, RBEEAR LGN E LR lE
)2 AP RE: FAKRA I U Aot R TR IURE, AT
TR AL, EEINFHHLEA L, BH IR
BRI R EFoh =K Hdpizia, £ a-F 5L
Ba k. FmitiE?

23 AP A B A U A ALY T AT, il
J L e U A ARSI, ERR B AR R
SRAEEERAR, HATAEM A F . BB ELNFRALFHE,
RS AR AT 2 18] 2B E AR BB R .
AR PR R AR U 69 47 B 4G R AR %, B AT 45
A FE R k. XHK, vHEBH, KR=8, 5K
BERiEHAe TR C RIRBRBEEHAL TS, LIRJEEL A
LRI AR R R, B3 LS ag R AR K.
% L LWL LR, BALE K AR, IRIKIB A
T A TR AL B T i AT VA TR IR 2 42 6 3 R 1
AR T AR A LARE M, RN SUEE R AN, 1

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

LR 2 oL JR AR FE A B, A 6% IR 64 2m it AE ik JE PR b T
GARIR IS R AAL 5 [0 7 iR AL B 6 LA dm e A K
R E, AL IR A AL B 6 tm e Kk R T — R
BRI AR, 2K 3 AP iR A U Sn AR,
HATHBHNRE, 3FmIne A RidEZFPRENT.
AR A E T TR AL IR IURE, EARSNE IR e, ST
R, FHMEB| R AT, KEEHARSEN
T, WU AR EA I8 I I %, ELA A AR
aEe . A RIR AL AL A IR 2 B A4,

FH RAEPVR R SR R R A R AL TS 4 F
o IURRE A AR 3t %2 AR o i 92,95 60 % of B EAE AL 4598
& Y o AL I 77 ik b 95 T AR AP LR A 38 A4 49
HRIER L

3 MES5RE

FAANEBAL G AR A 10 /5 ms, L1
SRR T N 5 A T IR T L HE T R R R AR R, F ik R
i@ it K HER RS 6940 48 3 AR AR, fa it kst
1%, REIAZ)HE e EPTH B AT R A ALY R
WA ¥ FAE-a-1, 3-F 3B R (Gal)f=4F Gal
J&, VAT Gal WER A BT S, Gal R d AT
il ek @ 4 Gal-a-1, 3-Gal R 5|4, Zil&
REHFR G EERE LA ALK, BF a1,
3-Gal #4584 iGb3 & B%, Kevin £ €41 a-
F BB IR SR LR B A AAS B 6 AT 3 X
MG BA, RIF2 R, 4R E6aBHAE
H P A AR, LRI T BT 6 2 A AL AR 4G,
PRI ASAL G TTATIE, A 3 R EP B & I RAF
WUREAS A /S F- 20 B oI5 A £, W dAAUR Rk %95 A
5 W EH RN ZE B Y IEAF T LI 0 AT
WA B e L RN, LA AR T B B A4, LR
BALE TGS, FIRIVER 2 RRE—E
KEAR, BHENAYMFHEITZRINEELMHF L,
B b, ARK5F 8369 R 25 R R IR G AR AR A A
AV T iR AT U R AT A KA. AT LA
ARE S F e CAEBEIME R LA, HRIAELA K IKAIR
B0 kT, RIS G 6 HEF RS . bk R A3
HL, 5 F S SR BE R R A — 7 LR FelE

4 BEAk

[11  Janska H, Light A. A direct high-performance liquid
chromatography assay of the enzymatic activity of enterokinase
(enteropeptidase). Anal Biochem. 1989;176(1):132-136.

[2] Veillette CJ, Cunningham KD, Hart DA, et al. Localization and
characterization of porcine patellar tendon xenograft antigens in a
rabbit model of medial collateral ligament replacement.
Transplantation. 1998;65(4):486-493.

[3] van Steensel CJ, Schreuder O, van den Bosch BF, et al. Failure
of anterior cruciate-ligament reconstruction using tendon
xenograft. J Bone Joint Surg Am. 1987;69(6):860-864.

3393



@2 7:52 Www.CRTER.Org

HH*

T S SRR AT 7 7

[4]
3]

[6]
[71

(8]

9]

[10]

(1]

[12]

[13]

[14]

[18]

[16]

[17]
(8]
[19]

[20]

[21]

[22]

[23]
[24]
[25]
[26]

3394

figE A% W, MR K, BT R, 55 EDCAZ I8 () J 40 D 53 ol (O UL A= 42
R T[], P I A AR ) 2 2 75, 2010,28(4):425-427 .

Moran CG. Treatment of acute fractures with a collagen-calcium
phosphate graft material. A randomized clinical trial. J Bone Joint
Surg Am. 1998;80(3):454.

Je B, BB KT 55 AN )7 VR A B SR R UL £ L S e A A
SER ] IR AR 7 B2 2% &, 2002:30(2):1-3.

Tauro JC, Parsons JR, Ricci J, et al. Comparison of bovine
collagen xenografts to autografts in the rabbit. Clin Orthop Relat
Res. 1991;(266):271-284.

Stone KR, Abdel-Motal UM, Walgenbach AW, et al. Replacement
of human anterior cruciate ligaments with pig ligaments: a model
for anti-non-gal antibody response in long-term
xenotransplantation. Transplantation. 2007;83(2):211-219.
Middleton RB, Bulleid NJ. Reconstitution of the folding pathway of
collagen in a cell-free system: formation of correctly aligned and
hydroxylated triple helices. Biochem J. 1993;296 (Pt 2):511-517.
McDevitt CA, Wildey GM, Cutrone RM. Transforming growth
factor-beta1 in a sterilized tissue derived from the pig small
intestine submucosa. J Biomed Mater Res A. 2003;67(2):
637-640.

Stone KR, Walgenbach AW, Turek TJ, et al. Anterior cruciate
ligament reconstruction with a porcine xenograft: a serologic,
histologic, and biomechanical study in primates. Arthroscopy.
2007;23(4):411-419.

Schlegel TF, Hawkins RJ, Lewis CW, et al. The effects of
augmentation with Swine small intestine submucosa on tendon
healing under tension: histologic and mechanical evaluations in
sheep. Am J Sports Med. 2006;34(2):275-280.

Hamada Y, Katoh S, Hibino N, et al. Effects of monofilament
nylon coated with basic fibroblast growth factor on endogenous
intrasynovial flexor tendon healing. J Hand Surg Am. 2006;31(4):
530-540.

Ansaloni L, Catena F, D'Alessandro L. Prospective randomized,
double-blind, controlled trial comparing Lichtenstein's repair of
inguinal hernia with polypropylene mesh versus Surgisis gold soft
tissue graft: preliminary results. Acta Biomed. 2003;74 Suppl 2:
10-14.

JEGH N7 R S A M. il BIERLAHOR H A, 2006:6.
Puccio F, Solazzo M, Marciano P. Comparison of three different
mesh materials in tension-free inguinal hernia repair: prolene
versus Vypro versus surgisis. Int Surg. 2005;90(3 Suppl):S21-23.
?;é\‘?gbﬁﬁ'l'ﬁwwﬁﬁzﬁ[ﬂ.'I@%‘—%*4%&,2001,17(30):

ERLW] SR 20 W A LR 5 10 SE A T[], v R S R B
2#,2006,15(3)"239-240.

Oberpenning F, Meng J, Yoo JJ, et al. De novo reconstitution of a
functional mammalian urinary bladder by tissue engineering. Nat
Biotechnol. 1999;17(2):149-155.

Nuininga JE, van Moerkerk H, Hanssen A, et al. Rabbit urethra
replacement with a defined biomatrix or small intestinal
submucosa. Eur Urol. 2003;44(2):266-271.

Smith DJ Jr, Jones CS, Hull M, et al. Evaluation of
glutaraldehyde-treated tendon xenograft. J Hand Surg Am. 1986;
11(1):97-106.

Minami A, Ishii S, Ogino T, et al. Effect of the immunological
antigenicity of the allogeneic tendons on tendon grafting. Hand.
1982;14(2):111-119.

ZHRE, 3 B AR5 A AN VAR LR S UL P 4 i S g2
A SEIGHIFFU[J]. 5 FH BE 252 4,2002,30(5):363-365.

SR AR S AR TIUBERS R ROTE 5 5 1) 5 BRAR[J]. Hh 4641 3%, 2008,
22(3):129-130.

Lot PR T 5, B R PR A5 AN ) B A O VR AL B S R LR RS R IR B4
IR [J]. SR MR, 2002, 19(6):607.

Franklin ME Jr, Gonzalez JJ Jr, Glass JL. Use of porcine small
intestinal submucosa as a prosthetic device for laparoscopic
repair of hernias in contaminated fields: 2-year follow-up. Hernia.
2004;8(3):186-189.

[27]
[28]

[29]

[30]

Supp DM, Boyce ST. Engineered skin substitutes: practices and
potentials. Clin Dermatol. 2005;23(4):403-412.

Oriol R, Ye Y, Koren E, et al. Carbohydrate antigens of pig tissues
reacting with human natural antibodies as potential targets for
hyperacute vascular rejection in pig-to-man organ
xenotransplantation. Transplantation. 1993;56(6):1433-1442.
Stone KR, Walgenbach AW, Turek TJ, et al. Anterior cruciate
ligament reconstruction with a porcine xenograft: a serologic,
histologic, and biomechanical study in primates. Arthroscopy.
2007;23(4):411-419.

V4 U MR AR BUER, S5 LIRS HEA R BIF ek R [J]. v A T A
7%7%,2009,22:1704-1706.

Bl Bt ImAR A ARt RIRA AR . BB L
fiide T ) LI RIRA) TR FER, BB RLRFEE R
BHIR. BHREL IR E TR AME L X R AR AR
ALK, BRI S E R MARLITE B, Bt
B E 5 % % B ARG L IR AT 69 48 F A3 80

HEFEE H—AH BRI H ) B kit Rk,
F—AEH AT AR R, BIREE TR, F—E
AL .

R ZFE) RAVERAHR B 2R % 5 (MB07028).

FUBHZE R BARAT)” REARF B 2R EMEF40
L H AR )4 09 B R AN A 6B

EIBHL M B 5D AT R G A A

WIEFEREES: B A At B IUR R &
F35UHE-a-1,3-F IR (Gal)f=3F Gal &k, vAst Gal
WRER R4 % . Gal 7 b A £ T S sh 4 s fe R @
#) Gal-a-1,3-Gal #u /R 5| A2, & 35| AR EBHF R 69 2 H
%. Kevin £/ T4 a—F3 el gy ¥Rk e
BAAMGE 6 i I F MG 84, K132 Flaiy, 4
R E6EBMEETH 52RT, FELHELT AN
ALK MR, RS WA ALY T AT

AR EMATHT /S At IUEASALE T v n e %,
BAHE, BRI HRRLESL, HHEREAZIERH
32 Fafb 3 75 ik AL 3D G 64 AT U AR R R A. LA
AR FTHREAM, WS ETESEESME, FHRNL
MAAZRRE—NAERIR, BHEWANFH LIS
RAAEEM A F L, B, KT 3a90% B oz R R At
TR G FALM £ M F) 545 M 04 T ik R AT IUREAS AR AT R B
) R4,

IR N WU SRR % SR SRS BBt & 2t
AT AL, SHARIUREAS AL R B AT 15 S URE SR 457 4 3248 5
*.

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



