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[ Abstract ] Objective To summarize the experience and practical value of living donor kidney harvesting in Bama
miniature pigs with six gene modified. Methods The left kidney of Bama miniature pigs with six gene modified was
obtained by living donor kidney harvesting technique. First, the ureter was occluded, and then the inferior vena cava and
abdominal aorta were freed. During the harvesting process, the ureter, renal vein and renal artery were exposed and freed
in sequence. The vascular forceps were used at the abdominal aorta and inferior vena cava, and the renal artery and vein
were immediately perfused with 4°C renal preservation solution, and stored in ice normal saline for subsequent
transplantation. Simultaneously, the donor abdominal aorta and inferior vena cava gap were sutured. The operation time,
blood loss, warm and cold ischemia time, postoperative complications and the survival of donors and recipients were
recorded. Results The left kidney of the genetically modified pig was successfully harvested. Intraoperative bleeding was
5 mL, warm ischemia time was 45 s, and cold ischemia time was 2.5 h. Neither donor nor recipient pig received blood
transfusion, and urinary function of the kidney transplanted into the recipient was recovered. The donor survived for more
than 8 months after the left kidney was resected. Conclusions Living donor kidney harvesting is safe and reliable in
genetically modified pigs. Branch blood vessels could be processed during kidney harvesting, which shortens the process

of kidney repair and the time of cold ischemia. Living donor kidney harvesting contributes to subsequent survival of

donors and other scientific researches.

[ Key words] Xenotransplantation; Living donor kidney; Nephrectomy; End-stage renal disease; Kidney

transplantation; Donor kidney procurement; Genetically modified pig; Minimally invasive technique

SERE A VR R L 5 R U5 H A5 AR B RS AT 5
G S TSR EE . B IER ST 5 A
U R e 12y SIS TR DG SS I ) B i /N ok 4
AR SR G R A (AT, P e e e AR
A DL KRR b AT 2 B ) S B, (8 Ay i
M ARZSE T, {H CRISPR-Cas9 Z 45 5l Hfth 3t
PG F A B4 oy FH 75 22 i R R AR , I 7T i B I
BTN T FERIPEE B Re n, BRk, JE
PB4 110 A 7 ) 32 T B4R AR R 1 9% 4 R 7 %
TR, JESERIRSAR RIS 5 S A RS R TR, R FE AR
FHEE B B2 B A TR ST

M A B A AL 3 5 ANAFAE 255, P E
AL I A B R, SIS, WRE AR
HURGRSEAEIG , ST AR, . ARSI TAI IS
HAEEREY, fEHAR S, HFHE SR E
e SEH FTAE A NTE 70431 5% 25 DR S R e ) el At
(OFERE b, ORS¢ A 1 49135 RS U 0 AR 11 5 DD B
() I AR A, BRGEATR

1 M5

R {3 SRR
PRy oS HE B M 12 S5 /N B, S 168,

1.1

6 Ay, MErk, PRFEE 222 kg, HURERPRIEAR LY
FHEA R A F St o @Bk T GalT HE[H | B-1, 4-N-
CWEAIEFL R M 2 (B-1, 4-N-acetyl
galactosaminyltransferase 2, P4GaINT2 ) FE[H | FARE
T2 M W ME -N- Z Wt 2 " R PR LB (cytidine
monophospho-N-acetylneuraminic acid hydroxylase,
CMAH ) RS e A NAMA 35 8 A
(hCD46/hCD55 ) M AMLAE W T FH (human
thrombomodulin, hTBM ) , B[lJ&: GTKO/B4GaINT2KO/
CMAHKO/hCD55/hCD46/hTBM N3 &%k . AT
AT AR P2 B ST D S Y T 22 D2 A i
i (HHS . TACUC-DWZX-2021-503) .
1.2 REVHEERLITM

PEAREARTT MR R AL MG WK IR, B
MBI, WFEES], RIVESRGY K. 45
L it o BUE A 08 132,
1.3 ARuET#E#&

BEAORATAS R 12 h, £5UK 6 ho SR bR SAEH 1
e KRN 3 S M PAROREE, KW TE 10 &),
BEE 1 sk, FARK 41F, —RMEhmes 2 &, 8 Sk
JEIRAE 1 AR, 4-0 2245 1 41, 2-0 AJGIEL 4 1, 7-0
poline £k 4 i, RZF=f4 2. MJI 148, HEEH


mailto:sunshengkun@301hospital.com.cn
mailto:sunshengkun@301hospital.com.cn

5521

VFBRAE. ZRIEDUB M I B/ NG TG AL DRI 4 o - 231 -

L8, FARIIM LI, 205714 1 A, 887 148,
TR BRRREY 140, w2 8, KA A 1T,
BUAATESE 1 3E, VTR 2 4. AN 14, 500mL
ANEEMWE 14>, 100 mL AR 114,
14 BIARBEIRS

FARUIR, EB ARG AR ( F % I+,
RAERAT, 500 mLx448) FUKFE 4 C &4, A2
7K 500 mLx6 4%, —20 C REKH. FARAFR
BF, S B MR RRER GRS T L 2 48 VKER/K “Jetnik”
PRERICIR, BASIMATZRN (LB 2545 A R A FR
2NAE]) 3125 U, WPEEEE 100 om, B85 T A8 % 42
AIEE, HEHASH, R 8 SRR, HAR NI K
AHEF I, DUV VR R0 AR PR T . SR R
Ui [ EAETC B 15 Lo TO BB PN KR K B AT
1.5 K& B

R AT 5 S 25 R &7 2 (L Virbac &
Al) L 5 mg/kg WUAESRREES , LG BOF-RMZ,
VUR b A Sk B T IRSS , A NI BE T AR PR
IR 2 R e (LR DURE R 25 A B WD )
W AN 29%~3%, SR, PFIRAGAE 10~15 IK/57,
T 10~15 mL/kg, JRER TR R i A 70 H W
BRI, [RIRs LIRS 8 000 U R4
1.6 EHEMAEEIEEE

KRR FARDIEA Y (B1) .
1.6.1 o RkE MEHTFRXEGHE, RAEMBLESE
JEEEE . BUERIETRITIIH, EESIR, TE
HEEEE L7, FRRETFIE B IRE . B IE VT Ik K
FNAZ EENES . ER, AR, s

®

="

AR A AR, A B K 20 Ak Mg B 25 i ) L
TR, BEMERE X,

1.6.2 # &y HALGIHITFCREmFRE, T
A IR, SIS RS W7 5 RS, A5
PRAE T BOIL B e A 1 i A8 81 e 43, 328 ity D) DB A R
B, LR IR, VR AR B R R 42
(E24) .

1.6.3 # 8 FREHRAM EFIR TGRS
FLASEH R, BYTT T HE i ik s M R ml v A i
W FE IR 5 EFIRRE R R, AT kA
0 ke S A SR TR 6 o BY T I 25 20 ok 3 T 110 2T 4k A
] I F i R SRR . BN, IR
FTBYTFfa I, Ve ol A vh 2o bR B SR IR s o A4 i)
Bk, A8 FRR S BRI SORERY), dE R
SRAT AT B . ZE LB R B KU NE S, B
2B O B AT kAL (B 2B) o A
B RS, A2 ShKIT I N RE SRR, UiE R K
J&, AIHERENE, WS RN REE TSk ET,
FRU NI o3 S M A T ARG T . 18 SR T s # ik
[ £F 4L AU e o gy, TR 2 VD T Xt BHIE
TSR BRIk o B 22 B Bl ki S 2 S Bl kAR
B, BT RR AL R B A R S A Bl
fik . ko S2 MR G B ELE (& 2C) .

1.6.4 & B BSh bR AFIR  1E LR 58530 25 1 45 10 2
fih b, B SHIF O ETFA 1 em, LIV T 20EBE
Wil = sh ik, T T 55 4 A 32 B bk Bk G i VR
(E 2D ) o LAY IIFEF s ik T 08 3= s ik A i Ak e
Wi, Il e FahIKEE . P 5 — 30D T SR BH

.T ©

T A BURBUTHIDITR MO S B ERIE ARSI Sk e sk C RURGES T IEEIK . 16 3= sk .
B1 &SR EE

Figure 1 Schematic diagram of living donor nephrectomy
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Figure 2 The procedure of living donor nephrectomy
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Table 1 Routine blood test of the donor pig
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