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Vitrification treatment of allograft artery transplantation
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Abstract

BACKGROUND: Previous research has demonstrated that in vitro pre-treatment and conservation of blood vessels were
improved remarkably; however, they remained still satisfactory. Therefore, to look for effective method still needs to be further
studied.

OBJECTIVE: To compare vitrification and traditional freezing to preserve the allograft vascular effects after transplantation, and
to find a more practical and easy production of vascular treatment methods.

METHODS: A total of 96 health bruising-blue rabbits, undergoing surgical resection of bilateral femoral artery, were divided into 3
groups: fresh vascular autograft (group A), irradiation pretreatment frozen vascular allograft (group B), and vitrification +
irradiation pretreatment of vascular allograft (group C), according to different methods of in vitro vascular preconditioning
experiment. At 1, 4, 8, and 12 weeks after transplantation, six experimental animals were taken from each group for abdominal
aortic digital subtraction angiography, scanning electron microscopy, histopathology and other methods to observe the rate of
aneurysm formation, morphological changes and organization of the vascular graft.

RESULTS AND CONCLUSION: At 12 weeks after transplantation, the cumulative patency rate in the group A was significantly
higher than that in the group B (P < 0.05); however, there was no significant difference between group C and group A as well as
group B (P > 0.05). Histopathological examination revealed that allograft vascular smooth muscle proliferation in endometrium
and middle layer of group C was slightly compared with group B, showing unclear lumen stenosis and light inflammatory reaction.
The vitrification irradiation preservation of allograft blood vessels, making the procedure easy, high patency rate of grafts, tissue
reaction to light, was an ideal way to deal with allogenic blood vessels in vitro.

Ma GR, Liu XY, Chen KM, Ge BF, Bai MH, Kong FB. Vitrification treatment of allograft artery transplantation. Zhongguo Zuzhi
Gongcheng Yanjiu yu Linchuang Kangfu. 2010;14(44): 8215-8219. [http://www.crter.cn  http://en.zglckf.com]
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Figure 1  Fresh arterial blood sample
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Figure 2 Traditional freezing treatment, showing crack
formation and successive breakage of smooth
muscle
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Table 1 Number and rate of patency in each group after

transplantation (n=6,
n)
Time after transplantation (wk)
Group

1 2 8 12 Cumulative patency rate (%)
A 6 6 5) 5 922
B 5 4 4 4 71
C 6 5) 4 4 79

ap < 0.05, vs. group B; group A: Fresh vascular autograft; group B:
Irradiation pretreatment frozen vascular allograft; group C: Vitrification +
irradiation pretreatment of vascular allograft
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Figure 3 At 12 wk after transplantation in the irradiation
pretreatment frozen vascular allograft group,
anastomotic stoma stenosis is clear, smooth
muscle at middle layer remarkably thickens, and
inflammatory cell infiltration is clear in the adventitia
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Figure 4 At 8 wk after transplantation in the irradiation
pretreatment frozen vascular allograft group,
structure of middle and outer membrane is disorder,
and inflammatory cell infiltration is clear in the
adventitia (HE staining)
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Figure 5 At 8 wk after transplantation in the vitrification +
irradiation pretreatment of vascular allograft group,
internal surface of blood vessels is completely
replaced by newborn endomembrane and middle
layer smooth muscle, and inflammatory cell
infiltration is still observed (HE staining)
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Figure 6 At 8 wk after transplantation in the vitrification +
irradiation pretreatment of vascular allograft group,
endomembrane is almost covered by endothelial
cells under electron microscope

K6 BamfbabB iR G 8 J BB 5T WL A R L -1
VN B AT e R A ki

JHE AR AT U K A5 3 R Bt I R 040, 2R
MBI MU 25 AL 2R AN B 52, 7™ H Ik i
FUBARIIRGE, DAk S Ha 45 (A2 52 5k oA BT A=
WU . B BRIMEHEOR . Mkl a2k
Jig, BRI 2 A IR PR3 00 108 P AR . — St
UG T RIE, (R RAAE—SexE i, Lh e ps
v MUEPHZESS, /NS I RS Ol K
BARA R AR R L RTh . T2 N, R EE 2T
WE,

3.1 ik FHLE I 9] R

IR HER R R B i S A AL LS R B2 AR ) 4

G HE RO, AL FG AN M S e PO s, LAAT i o

8218

B oh A, LA P R AN A A A ) A S B
T HEF SO R P B A L R AT R A AR 1
AR MY R, RS, W
0 M F T S AR N R PR S A T P R PR = A
W), WOEAMAR UGN T, A MERMAS S R
WA, (FIE R ER, WAt RS, e,
WO I E R A ORI A 2 L R IR SR R A T
PE N AN 3R T AR R 13 P B 0 4T o RS
TR R AR R B AR 11, P R 40 A R
AT RN 23 A A A1 R AL R - MCP-1/JE, W 5| H
ZE WA RIT R R B 5. iRk Class 114t
J5, BT IR CDA* TAN BT L 5 15, I n P4
KRN R 7, Bl KA. 554 N R 40 A Rk T
VB0 M Bk # ALl e, DT I A Rk 3% 1 %1k
R EIR T, i I

BREELERENL: 05 NENRE—NTENSE—
Mo e BRI I P IR R b R TA A0 I, 15 R 52 AR 1) 2
Hew N s R EE AR ThAE, o] LU Y A ) &F
G [ N AR T . H TR ST T A R A I
PESEAAR A () A AR 1) 5L, 0 3ok B e A 2 (1) 7 2 P A P
RAFIIBNIK, MG BARIEY,, (EAFAEERZ IMIRAE4]
21, FEHE S PO A T e SR R S T S B
Bk 2 e 2K A 2 U ) R 4l A TR AR . —RA
N, G AR 2 3A H I IREAS e 58 4 N Ak
DUJA58 W AL RS R AT T RN LR I e R R RN
RE N B2 AR IR RE AL I A5 B0 o T J S o D% TR M ML A7 PN B2
0 YR T VA LU R A4 5T s OI@AT 2440 1 =
MR G BRI RAT, ¥R H 2 A
ERIRE, @75 32 R 40 i ek 22 BT 4 B o B A il A
BEEE NS R I, @A R0 My i Py Bz 4 i b
HTBMMAENRINE ., @4 ut: ~Fa g o1k,
AT MK,
3.2 I E AR BARA 7k RSN TAREE K
RAFTTEA 20, LRk, Wik, Bt 1k
RN SR ZMN A S EF AT &
MIRETT. WLEE, SRR 20 T ok HE SRk
ATy SRATAE Wiy, DRI LG 4R 30— b SE AT R IR B T LR A A1 1
B ERAT (T IEI S, T ET TN K=
50, SEEk

SREE: AR IR i A P TC B A A S TG A 4 D )
FHI%Co v SR, BE R IR AR A AT LU R K
PR, 3T L ARG L 4 V0 o3k [R) b e A 10 PR S . 2006
SR ] R AR T A S I A S A L RS AL T AT M
O 58 T A S R 0L 56 4 1 BLARL P 10055 A8 AR 40 P L
ISR FEAE ARl S e I 4 T, N SR IR
[ A S A I 2B S04 7 [ o A o A S RS v A7) o e R )
Fh S A il S RS A S 2 R R A I N L BN Rz 4 e, 7%
110004

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



L) ISP FISE (KR 1 B

@ﬁ? 7&2 WWW.CRTER.Org

R 3/ H RS R P IS PN B2 4 o 7 5 5 3« ol AT 518
HEAT T 20 B G () b S L 28 o A A o 1) 2 T P A
T, R I I R e A K R A A AR 1l A A%
IS4t R BRI P E .

RREE: 1994k, Peggsl10Wt5L T 1
SEEAR BN KRN S5 B K PRI ORAT 5105, W T PRIk
5 R Bl S 0T G R IR R 19954F AR R RFK
R B e S e A e B T K A A Sk A
B PRAT 7 VR B DS 2R T 22 0 b, I K 5
VA UR R (0 SIZ6 DRI AR R HERER [0] . AR AR BE L R
PUREER S fRVRACIE, T AT . PEliab B, gl &
H sk 3N 2.5 mol/LI{IDMSO, it 3/
F#2-70 C, 4ERF60 min, EERNABRE T RAE,
B A N KA S, R VAT — P P AR LA VR i
Wo SRR IRAT T 0 I 5 M AR AT LU R e 3, (HUZ: I
s FTIKThAE B PR, ENisZEISIE A AR lish ki
1T TARIRARAE R AF I I (R8T i g B g 7 8 I £
76%. Nataf<504% N\ RFLAIIKEAT TR R AT, A
FER M A T RE T BRAR . SEI h 45 5V 1+
W 7 VAR BRI, (RS ARLI B LR AR P RE PP BRI
AR P ORAT 2B I ), 32 VA VR BB S 1) e A B
[B), AR5V RS PR ORI, AR AR B, A M A BT
JRPERR SRR AORERE, 1M i (A BRRE P sttt L IfE
PUhr MY U ARAT o ARSI R I AR 078 56 FR AL RS A S
M ER N 91.7%, Ll AR A A4 T A B 1 4
WHENT70.8%, WAL EFHEEEE NP <
0.05) . I it 1t BH 258 VA VR + s A B %) ) P S A R A 7
BARAEAE M BURTE RS, BERNER S s R, (H]H
AR R A R PRI A A R B T RS R W IR S, B
R A S50 B T B kIR, Ul B e 7 v L2 (P i
WA

I SE : ML R SR ) T A8 R B R TG T A
(PR RE RS, T8 B B AR A A0 R, 4 e
AR ZKFBASTE Jle 4t i, 40 M 485 W) AN 2 52 BRI 4
MU fF LAAEE o« BEFSAA TR A, 3R R R PE R
A 5 SE IR BB D K IR IR R A RV A A
F, B BRI FN R T L bR, e — Rl lr
(AR T30 o TR A 8 AR A 50340 B AT S A B 1 22
3RS, 3% (1 DMS Oy d5 i F AR IR AR 7, 4l
DA FF Ik e o L TORAE , GO mT LAk 1) 3 8 e R 1) e vk
AT AR DMS O REPESL, 3% B A VAARAT 1 B ik Y 2
MR IELSE, PR AN > v (LR AR K, 1
JULAM M D S AR PSR AR (D T 5K, 2R A i e . Ui T 2
B, ERY), B ISR AT MEHER AL, T LR A B
%, AESE M AR T o B FEARVEARAT 1) S Ak i 5
TEAJE I IS ik K = A F IR BNEA, LU 2218 B .
A6 T8 e S AR I, LM i HUAR - A MG, WA A1

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

A S0 I S B A+ i P T Ak L R 1+ R
TRAL BRI AN, SR T B3R A 32+ et e ol A RE AT
TRAC TR, AL 0 i 20 1o ik A B I A R R AR
SORBT RIS, B RIS R LB R B, I B
BRI G BhE 8B 1B E W RILZ
AL, BAn 12 J ] DL A P LT 8T AR i P =
ANA BRI, JsU i 2H ST e . FBERLEE m] A%
PR L I PO AT 2 O B AN B ke, A A 8 vl AL
WL A B A se B A i, 30 ) ST HE D B 5T 58 8
I 38 1 2 7] 75 79.2%, PRI BB A I ORA7 I Bl K 57 1
WA BRI T ARIR A VA TR AT I B R RS A
ASERAIESE, 201 B ALy 1AL BRI TR o S A ik
PR SRS IO 2 TR R Iz s %, Horikd
PIAT, SEMREN TR, AR BT

4 SEICHK

[1]  Rall WF, Fahy GM. Ice-free cryopreservation of mouse embryos
at -196 ‘C by vitrification. Nature. 1985;313:573.

[2]  Xue L, Zhang PH. Zhonghua Shiyan Waike Zazhi. 1996;13(5):
300-301.

FRETEE SR IO B IR R S A4 IR ) KRR AL 1) e 2 27 BIF 53], rh A iy
HhRHR,1996,13(5):300-301.

[3] Bartels HL, van der Lei B. Small-calibre vascular grafting into the
rat abdominal aorta with biodegradable prostheses. Lab Anim.
1988;22(2):122-126.

[4]  Kninwater LM,Plate G,Gloviczki P,et al.Morphologic quwrtitation
of pseudrintions and effects of antiplatelet drugs on vascular
prostheses in goats.Am J Surg.1984;148:195-202

[5]  Kogel H, Volimar JF, Cyba-Altunbay S, et al. New observations on
the healing process in prosthetic substitution of large veins by
microporous grafts--animal experiments. Thorac Cardiovasc Surg.
1989;37(2):119-124.

[6] Vanderlei B, Wildevuur CR. Microvascular polytetrafluoroethylene
prostheses the cellular events of healing and proetacyclin
production. Plast Recons Surg.1988;81:735-741.

[71  Shen GL, Qian HX. Suzhou Daxue Xuebao: Yixueban. 2006;26(2):
200-203.

VO R, BRifEdE. 4IRS A A R A ) SEER AT S [I]. 2R
241 PR 24, 2006,26(2):200-203.

[8] Zhang YW, Meng QY. Zhonghua Waike Zazhi. 2007;57(5):
323-324.

TRME AT, PO, 2R R R Ao R A A SRS A P N [). v 4
SRR, 2007, 57(5): 323-324.

[9] Bateson EA, Pegg DE. Permeation of rabbit common carotid
arteries with dimethyl sulfoxide. Cryobiology. 1994;31(4):393-397.

[10] Song YC, Pegg DE, Hum CJ. Cryopreservation the comrftoll
carotid artery ot the rabbit: optimization of dimethy
sultoxideconcentration and cooling rate. Cryobiology. 1995;32:
405-421.

[11] Zhao MJ. Shanghai Dier Yike Daxue Fushu Xinhua Yiyuan Boshi
Lunwen. 1995.

BRI, ML 2 SR OR AR B R SR R 5 [D]. B3 B REKR
2 Wit B R B b e S0, 1995.

[12] Wei M, Zhang BX. Zhonghua Shiyan Waike Zazhi. 2004;21(12):
1542-1543.

R, TRAAR. BEEUTE AL T RIF IS AT T[], hHesess
HhEHR,2004,21(12): 1542-1543.

[13] Ellis P, Muller-Schweinitzer E. Maintenance of functional activity
of human pulmonary arteries after cryopreservation. J Pharmacol.
1991;103:1377-1380.

[14] Nataf P, Hadjiisky P, Lechat PH. Effect of cold anoxia and
cryopreservation on metabolic and contractile functions of human
mammary artery. Cryobiology. 1995;32: 327-333.

[15] Rall WF, Wood MJ, Kirby C, et al. Development of mouse
embryos cryopreserved by vitrification. J Reprod Fertil. 1987;
80(2):499-504.

[16] Song YC, Pegg DE, Hunt CJ. Cryopreservation of the common
carotid artery of the rabbit: optimization of dimethyl sulfoxide
concentration and cooling rate. Cryobiology. 1995;32(5):405-421.

8219



