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[Abstract] Objective To reproduce the model of acute renal failure (ARF) in beagles for comprehensively evaluating the
safety, stability and validity of the continuous blood purification system under the field condition in a high-altitude environment.
Methods Adult beagle ARF model was reproduced by bilateral nephrectomy. All ARF dogs underwent continuous veno-venous
hemofiltration with a blood purification machine. Vital signs, renal function, liver function and plasma ion-levels before and after the
therapy were analyzed through self-controlled study. Performance of the continuous blood purification machine running in a high-
altitude environment was evaluated. Results Blood urea nitrogen (BUN) and creatinine (Cr) of six dogs were assayed 24 hours
after nephrectomy, the difference showed statistical significance compared with those before the surgery (P<0.05), implying that six
ARF models were reproduced successfully. Six dogs experienced continuous renal replacement therapy (CRRT) with external jugular
vein double-lumen tube placement (3 dogs) or femoral vein catheter placement (3 dogs). Five dogs successfully finished the whole
experiment, and one dog died because of falling off of the dialysis tube and blood loss. The continuous blood purification machine

was sensitive with rapid release of warning signals when the condition was abnormal. Compared to that before CRRT, there were no
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statistically significant differences in heart rate, respiratory rate and blood pressure in ARF models 2, 4 hours after CRRT (P>0.05).

And there were no statistically significant differences in ALT, AST and T-Bil in ARF models between that before and 2, 4 hours after
CRRT (P>0.05). However, 2, 4 hours after CRRT, BUN and Cr levels descended significantly (P<0. 0S), so was K" level (P<0. 0S).

There were no complications such as hemorrhage or hypotension. There were no statistical differences in volume of replacement

fluid or discarded fluid between before and after CRRT (P>0.0S). The relative accuracy rates of replacement fluid and discarded

fluid were 0.273% + 0.015% and 0.182% + 0.014% respectively, which were consistent with the national standards. Conclusions

The function of the blood purification system is perfect when it works in a high-altitude environment. Furthermore, it could

effectively and safely fulfill the common purification.

[Key words] blood purification system; altitude; kidney failure, acute

2 B IR AIAYT (continuous renal re-placement
therapy, CRRT)Efﬁ%UjHEB/%M:Wﬁ%%ﬁEM, [Fi] Fsf B
U b2 TE K LU B R L . AEREOLIA Y IR R e
SEL T IRERERTT | A B S ROV SR A AE AT
HON AT BB FBe 2z — o T CRRT A S iy
(acute renal failure, ARF)H 47T W10 W4k in
7, AREE ORI . TR ARE A, RORER
PR AR IR R, B AR R
TR I ) RS o Y A1 O < =W | R F N
REXT R HEATENIRYT, JF L4 A BH
WA R RN, A o R Gen] LIS T
WAL 4 A7 ROHEAE B SERU OAHRIR T
CHUES . BPdh” SCELCRRT T8, A4 BUE R
], 42 mROh R S R . AT ST i i
PN B Sh ) S ik — P EZ R AR IR A
N BIRSENE | ARk M et

1 MR5FE

1.1 AL RS TE U A A X hLpE T
R HEAT, L IR 3640m, T RAE
7710.0mmHg(1.33kPa), V&SRR E 4
12.24%, F¥EIMTELE45.3% , FEREE
24.6C. ALK ARG E TN 4R, 45
A7 0 Tk 6 T s A P SRR

1.2 ARFRBEIAGHENT  WAFE A Re L, fAE
20 ~ 25kg, WEHEARH . SHYARATEE 120, K
WU 5 (0.1m1/kg) , BRI A= 250 1] B JUL P 32 55 )
AVE(0.1ml/kg) 4EH5 . s MEN, PURLRE &, B
B AR R . IHEE. B EEIER YA,
FRAmiE B . S YIBR. SR YI O, AlbER
BRI R, A MBS T SUR F K T
(%@Mahurkar, 3.8mm x 13.5cm) S AN Ik
PN ) E ==

1.3 LT RABUEYIRR G 24hif BB AL =X
LI A 2 58 (138 A A 1 ] 2% A% JC BT FX80) 47 ML
PEIEIT . BRI RSN A4k, AR 24hIAYT IR,
SRS MR IE T S8 XN CVVHDE,
L7 F 437 150~180ml/min, FEHTIRLH ~2000ml/h,

BRI R 2000ml/h, HEEE R 150 + 30ml. A
J7 AR R, AR TR PUEE(100U /kg) o
BT (AR & R A 1L 25 PR A A ) 40
£M140mmol/L. 58105Smmol/L. HEHRIEE:34.9mmol/L .
F52.07mmol/L . #£1.56mmol/L. ¥¥11.8g/L. VA
S000U/LIFZEEh /K Fl vp g #% o SC AR 45 o 5 LU &
(ETN IRZY LI #IE Y/

1.4 WEFRAR  BPERHL ) M e R SR IT Y
B B2 e WESARFAL ALK 7 BT Rk AL 5h =L
ML RGIRITHT . WG 2. 4h/ BRI (1
FPBEh bk . 0 RPIRAER) B Dy ae [ UL
(Cr). REZA(BUN)KF-. FFII6E[ N 2 1R i 2=
(ALT), RA R E B (AST) . BHHLLZE (T-Bil)] &
Mg+ (K. Na'y CIKFAEfk . BFEALEh = i
LR G L MRS . W M EHLIL T & . Sk
JE. FRDKHE . BIEE ., EERIRE . BIRGERE
B A RIS S A R W I
1.5 G2 PE RASPSS 115817 481143
Mro THE TR Diatson, 4] Hb R 2 I 5
T2, IR EER R KR, P<0.0ShZESA

GiiterE .
2 % g

2.1 ARFEYMERIE ST 6 AR EMAEDIBRA
3 FURURI AT £504 M Jk i, 98025 A FH XU e ok 7 L
B, VR S KA A I B e K A
Iy, 2 HARMIM S SBERFIKE R . ARJF24h58 50
RAARAIETEL; MBUN. Crfbr, SARRFTIGEL,
ZESFA G (P<0.05, £1). BT HATH IR
ARFHIZIMTbRIE, ATHR AT T NEREARFARIE .
6 AR KA FIARFIZWIbR EHE A AR ST, Hhs R
SEM AR, 1R IV IBR A= 1Sh DA Bk
B, RIMAET: .

2.2 HLASVERERRIN B SOPL g 2004 2 0 i i
PR GRS S W1 LSO SRR ARG, [R) R AL
e ML RAS IR IB 5%, VB RN 5 A REIE W 1B 5%
WITHI G R E IS Bl . R a5 5%
PRl Ao A O RWRCRE LUE, IR ZE VLR 23



Med J Chin PLA, Vol. 38, No. 12, December 1,2013 1009

Rl ARFHIRAS [R] B[] o5 A A AR AE B D REAR AL (xits, n=5)

Tab.1 Changes of vital signs and kidney function in ARF models(X*s, n=5)

Item Before kidney resection Instant of kidney resection 24 hours after kidney resection

156.35 +25.54
120.59 £ 23.92

Mean arterial pressure (mmHg) 148.95 +22.79 142.32 + 18.96

Heart rate (/min) 125.35 +18.53 118.95 +20.35

Respiratory frequency (/min) 22.36 £ 4.32 25.31 £2.65 26.83 £ 3.49
BUN(mmoL/L) 4.98:£0.95 5.85+ 1.09 24.27 +5.3200¢
Cr(pmol/L) 94.34 +29.42 117.64 + 35.12 489.56 + 34,98V

(1)P<0.0S compared with before kidney resection; (2)P<0.0S compared with instant of kidney resection
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Tab.2  Changes of vital signs in ARF models after CRRT

Item Before CRRT 2 hours after CRRT 4 hours after CRRT
Mean arterial pressure(mmHg) 142.32 +£ 5.36 148.95 £ 5.79 139.82 + 6.81
Heart rate(/min) 11895 £7.3§ 125.35 £5.92 112.38 + 8.64
Respiratory frequency(/min) 26.83 +3.49 25.31 £2.65 23.82+6.32
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Tab.3 Changes of kidney function, liver function and ion-levels in ARF models after CRRT

Item Before CRRT 2 hours after CRRT 4 hours after CRRT
BUN(mmoL/L) 24.27 + 5.32 16.85 =2.58" 15.35 £2.33"
Cr(pmol/L) 489.56 + 34.98 31325 £20.25% 289.55 + 28.73"
ALT(U/L) 27.38 + 4.35 28.59 + 4.01 27.95 + 3.88
AST(U/L) 49.95 +7.23 50.66 + 5.78 52.11+6.25
T-Bil(wmol/L) 2.35+0.51 2.42+0.38 2.69 % 0.64
K'(mmol/L) 5.96 = 0.62 5.31+0.28" 4.05 £0.19"
Na'(mmol/L) 147.33 +3.02 140.65 + 1.32 143.63 + 1.98
CI'(mmol/L) 104.28 +2.59 100.52  1.92 99.52 + 1.21

(1)P<0.05 compared with before CRRT
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