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Protective effects of self-designed Shanghai multi-organ preservation solution on kidney cortex mitochondria

function during cold storage
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[ABSTRACT] Objective: To study the protective effect of self-designed Shanghai multi-organ preservation solution(SMO) on
mitochondria function in canine kidney cortex during cold storage. Methods: Canine kidneys were perfused and stored with cold
(0-4°C) SMO, HC-A and UW solution (the later 2 as control) separately. Ultrastructure alteration of mitochondria was ob-
served by electron microscopy. Mitochondria were isolated from cortex homogenization by differential centrifugation and their
respiratory function was measured polarographically with Clark oxygen electrode. The four-state curve of mitochondria respira-
tion was drawn and the state [[] and [V oxygen consumption rate, the respiration control proportion(RCR) and phosphatasel/
oxygen ratio(P/0) were calculated. Results: We found that the mitochondria swelling and membrane disruption in HC-A group
were more severe than those in SMO and UW group. The rate of oxygen consumption in state [[l ,RCR and P/O were obviously
decreased in all groups with the prolongation of cold storage time. The rate of oxygen consumption in state [l in HC-A group
was lower compared to that in SMO group during 1-3 d cold storage(P<Z0. 05). The rate of oxygen consumption in state [\ was
slightly increased during the cold storage, but there was no statistical difference between HC-A and SMO group. RCR and P/O
in SMO group were statistically higher than those in HC-A group (P<C0. 05) and were similar to those of UW group. Conclu-
sion; SMO solution has similar protective effect on cortex mitochondria function impairment induced by hypothermia and ische-
mia during cold storage as UW solution.and the effect is more potent than that of HC-A solution.
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0.25% /N4 I3 M & [, Tris-HCl 10 mmol/L,
pH 7.4) RS it CH #& B¢ 225 mmol/L. BEAE 75
mmol/L,EDTA 0.1 mmol/L,KCIl 10 mmol/L,Na-
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Tab 1 Content of UW,HC-A and SMO solution
Content Uw HC-A SMO
Mannitol(pn/g <L D — 30. 2 —
Lactbionate (¢g/mmol « L™1) 100 - —
Citrate (¢p/mmol » L™1) — 55 48.5
Hydroxyethyl starch (op/g« L™1) 50 — —
Raffinose (¢p/mmol « L™1) 30 —
Histidine (¢g/mmol « L™1) — — 165
H,PO, /HPO,* (¢g/mmol « L™ 1) 25 — —
OH™ (cp/mmol « L™1) — — —
Na't (¢p/mmol « L™1) 25-30 80 70.5
K" (cg/mmol « L™ 1) 125-130 80 75
Mg?" (¢p/mmol « L™ 1) 5 41 5
Ca?" (¢g/mmol « L™1) — - —
Cl™ (¢p/mmol « L™1) — — 15
SO,2™ (cp/mmol « L™1) 5 — 5
Glutathione (¢p/mmol « L™1) 3 — —
Allopurinol(cg/mmol « L™1) 1 —
Adenosine (¢p/mmol « L™1) 5 — —
Adenin (cg/mmol « L™1) — 0.38 —
L-arginin (¢p/mmol « L™1) — — 2
Glutamic acid (¢g/mmol « L™1) — — 20
Ligustrazine (pp/mg * LY - - 4
pH 7.40 7.0 7.30
Osmolarity (cp/mOsm « L™1) 320 380 350
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1.4 REFAKBEAEAGHNE HELEHR
ZHN 30 mg/ kg BRIF R, I8 IE H U1 O US43 5 1)
B UKAE BRER K T BRI L A3 T 0~ 4°C IRAF IR L EE
HHE 100 emH.O(1 emH0=0. 098 kPa) , # Z & I
AR B AR DR AF W TP R A e F B B SR
B S AR AL

1.5 BRREEKS B A ERNT KRG FD
() BB B brAS AR EE Ll ST . E B Ok B A
LA i) B A A Ak TR L L R T L AR vk
Clark 40 HL AR 25 T 2 SR AR 6 Pk, B I 28 in £k A 4
BRGNP W 5% K2 VI 0. 5 mol/L B8]
fiz 20 ;1 & 50 mmol/L ADP 10 pl. 4350 #3011 4 I
[ A 0FI L 1F ADP 58 @R 105 o 1 3 IV 25 P, i
S0 VU A IT U A AR S A RR R AR
IR RN AT, ARV SFHEA
BOR (R RO =R/ A& & X I AN 457
B FE E A% EL (nmol/min) . T 5 7 A 1T W 4 il R
(RCR=R;/R) FIBEA L (P/O, ADP # /[l & FE%
),

1.6 i Fa B x5 Fom, /—m AW
4 1H) 22 S FH BRI 2R 07 22 3 BT LB 3

2 & B

2.1 wHkdLR HBRBEEERELRXAFHIT
fli HC-A 4. UW 41 Hl SMO 20 R B 45 77 3 ] Bz o
MM LR R S 25 RO SR, 45 SR R AR A 24 h
J&i - SMO 21 J J57 2 R 44 Jib JiK | 2 i Ak 2028 4% T HC-
A, 5 UW HHLL; B 48 h JF§ HC-A & bk
K b e 24Uk BT 24 A 08 ] B BT SMO 4 F UW

HAE D,
2.2 ZAREREE BEEMRE ORI ) E K 52
6 ZH R BR A B I AR PR D RE X I R AR . R AT

1~3 d HC-A 41 [[[ 250 B £ 2 N RE W] I H 0 3%
ik T SMO 4 (P<C0. 05) ; il PR A7 & I 18] 55 HC-A
2 . SMO A1 UW 411V 25 P W FE 48052 B 38 L (B &
AN T 22 R AR E (F 2.,

IR AR A B9 45 i 18] 5, SMO 41 J2 it RCR,P/O
BER T HC-A 4 (P<0.05) ;1 UW 4L fl SMO
4 RCR.P/O ZHAHRLAY T B R, P4l ] 22 % A
W R 3,



R KM 2006 4E 2 AL 27 &

B 1 HC-A % .UW & # SMO HR7FE KR 24,48 h LM A BHEAKE
Fig 1 Changes of cortex mitochondrial ultrastructure after 24 h and 48 h cold storage in HC-A, UW and SMO solution
A, B, C: 24 h storage in HC-A, UW, SMO solution, respectively (X 10 000); D, E, F. 48 h storage in HC-A, UW, SMO solution, respec-
tively (X13 000)
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Tab 2 Changes of mitochondrial oxygen consumption rates in state [[ and IV

(n=6,r+s,nmol *+ min 1)

Storage State [l State [V

@/d HC-A Uw SMO HC-A Uw SMO
0 192415 184+ 9 186+12 7245 56+ 5 59+7
1 1574+ 9~ 178+ 8 1814 7 7749 64+10 70+9
2 143+ 8~ 176410 169410 7947 75+ 7 7549
3 135410" 1634+ 9 162411 84+9 E 80+7

* P<C0. 05 vs SMO group
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Tab 3 Cortex mitochondrial function of kidney during cold storage

(n=6,rts)
Storage RCR P/O (nmol/O)
@/d) HC-A UwW SMO HC-A uw SMO
0 2.68-+0.52" 3.2640.41 3.12+0.28 1.3440. 47 1.5640. 36 1.49-+0. 42
1 2.0940.33" 2.78+0.13 2.6240. 40 1.2140.20" 1.4940.21 1.46+0. 24
2 1.8240.28" 2.3040.27 2.2340. 26 1.1240.17" 1.36=+0. 26 1.3840.31
3 1.6240.25" 2.1140.12 2.05+0. 22 0.90+0.17" 1.18+0. 25 1.2240. 35

* P<C0. 05 vs SMO group
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