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Abstract

Alm

To compare severe acute pancreatitis (SAP)-
induced renal injury in rats at different altitudes.

METHODS

SAP was induced in rats by injecting 4.5%
sodium taurocholate into the pancreas at
different time points. Control rats underwent
a sham operation (touching the pancreas only
after opening the abdominal cavity). Blood
samples were collected from the abdominal
aorta at different time points to determine
serum levels of amylase (AMY), creatinine
(Cr), and blood urea nitrogen (BUN). Pancreas
tissues were collected and stained with HE to
perform histopathological analysis.

RESULTS

The levels of serum AMY, Cr, and BUN were
significantly higher in the SAP group than in
the control group (P < 0.05). The levels of serum
AMY, Cr, and BUN in the SAP group differed
significantly at the same time point at different
altitudes (P < 0.05) or at different time points at the
same altitude (P < 0.05). There was a significant
difference in pancreatic histopathological
score between the two groups (P < 0.05). The
histopathological score in the SAP group differed
significantly at the same time point at different
altitudes (P < 0.05) or at different time points at
the same altitude (P < 0.05).

CONCLUSION

The development and progression of renal
injury are aggravated at high altitudes.

2017-10-28 | Volume 25 | Issue 30 |
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R 1 AEERAENERENFIMAMYASNLEREE B (mean = SD, U/L)

F4H 1h{A 6 hig 12 h4g 24 ht8
D4E n meanx=SD 7 mean+SD »n7 meanxSD »n7 meanxSD 7  meanxSD A8 PE
A 10 3275+ 13 6133+ 12 1110.0+ 12 13842+ 14 1706.6+  143.17 <0.05
95.1 147.1° 193.9¢ 196.7% 151.0%
N 10 3333+ 13 656.1+ 12 1217.3+ 12 1647.6+ 11 18545+  180.74 <0.05
97.7 143.8% 146.7 159.0%% 2225
X 10 330.0# 13 801.7+ 14 14372+ 11 1791.8+ 10 2320.6+ 302.42 <0.05
104.6 126.9° 139.1% 123.6°9* 222,09
W 10 3365+ 12 8928+ 12 16414+ 10 2089.1+ 8 2706.6+ 28557 <0.05
94.3 138.0%%¢ 135.4%% 190.8%°% 208.3%°9
F 0.02 1084 28.38 32.68 45.37
P 1.00 <0.05 <0.05 <0.05 <0.05

3p<0.05 vs A ; °P<0.05vs N ;°P<0.05uvs X ;°P<0.05vsF ;P<005vslh ;*P<0.05vs6h ;'P<005vs12h

AMY: A ( 400 m); N : (
WLALI AR AR ) A ESEA T (H A
Sysnmextk R 2x4t). 4.5%F A0 RN (Sigma s
), 22%5hi 38 (KR B AR BRI A S S i),
TR Z P AL G (50 (R B 8 7))
1.2 P S8 R BRAEAH NI 8] 5 B IR FT IR
Ji, BUOK BRUIE Bk i, 25000120 JE L BIE
WER; RIRARGREEERAFERSL. B
kN SR AR ZRHE S 0 ) Fr, FE4h iR 2H
ZFr.

ZE ARG I R R SUH E Y a0 4, 4
H 3l A=A ORI K BRI I %€ ¥ B (amy lase,
AMY). JRZ % (blood urea nitrogen, BUN). Al
fif (creatinine, Cr){H; FEIRHZIHEY (0, BB T
Mg 237484k, I H ek B GrewalvF4r vEAG
JR Ml ¢ 7 B A

HISPSS19.08k fF k4T G it

B 34, LB EE Hmean £ SDIY 77 KR,
L [A] S 2H P 1) G2 FH 0.8 36 5 22 53 T (one-way
ANOVA), [A]i} I S-N-KA47 ZANFEA 5 5 L.
for 46 /K X o0 = 0.05.

2 B8

2.1 SAP AMY %SAPH
AM Y B AE [A] — AR A [ F [8] s P8, Bl o B
B, MIEAMYEHHE, 256 55 m X
(P<0.05); %SAPH SF4LIMAMY 1Y Lkt 2 7
HIE, Z 58 3T 58 U(P<0.05); SAPFATE
AN FERER R A — B ) S, S AMY B i
WTHE, 2 RA g5 R L(P<0.05); AFEE
RIFAIMGFAMYE LR, ZR LG #E L
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2000 m); X (

3000 m); W : ( 4000 m).
(P>0.05, K 1).
2.2 Cr. BUN %SAPAIMCr.

BUN{ETE [F]— 4k i) (8] f0RH B, B o5 B ()
R4, Cre BUNMEIZ#TAL &1, 276 St
22 L(P<0.05); SAPR4H S5F4H 1 Cr. BUN{E
LR, 2570 G522 L (P<0.05); BEE AR T
AW, MCr. BUNHLE S APALFT X B i
) A ARE T, 22 A SR R L(P<0.05);
fMCr. BUNMEEAFHIRFALLLE, ZR7R L5
THEE L(P>0.05, 2, 3).

23 JER MR 2 AV 7 A2 [F) — i
P ESAPLH AR (B AH LA, Bl B 1] (1 A1k,
VORI HTEIG, 7 A it m X (P<0.05); Fifi
IR BT T R, AU B 40 76 AR [F] s T
RUBW TR, 22538 ot L(P<0.05); T
BFARAARF G LS AT, HORFH SRR T %
Iy T IEAT LA (3R 4).

2.4 F2H JE iR 20 2 25 40 5%
MRV HES . 1 haH R 2 B Al e
Ji, 2 HBR R /N [ B AR AAOE B85 6 hZH W] WL
ARG /N [RIBR L A R B, 4B R OR, &
PESIHIIE H; 12 hZHAN B IR v 40 A D 2 v AR
b, /NI EER 2R, S A SCIRIRGE; 24 hA R
RS P IRIRBE, 37 2H LREAS /NI 58 A2 3R A,
TR SR, AR IIEFEAR, AR AR, T
S ZERAER ().
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& 2 AEBERADNEZAARRIMCATNLESR (mean + SD, mmol/L)
F4R 1h4R 6 h48 12 h4R 24 hig
4
ot n meanx=SD N7 meanxSD »n meanxSD »n7 meanxSD 7  mean+SD 8 PE
A 10 20.20+ 13 24.69+ 12  28.58+ 12 30.75+ 14  35.94+ 10.26  <0.05
2.74 4.89° 8.00¢ 7.21% 7.37%
N 10 2440+ 13 36.15+ 12 40.08+ 12  46.58+ 11  56.27+ 14.40 <0.05
5.66 7.80% 10.00° 11.11%9% 14.33%9%
X 10 25.20+ 13 48.85+ 14  58.53+ 11 67.27+ 10  82.40+ 38.90 <0.05
5.07 10.42°% 11.27° 11.07°% 14.59%9
W 10 25.90+ 12 56.42+ 12 63.33+ 10  73.70+ 8 86.88+ 30.06 <0.05
6.91 12.94%%0 14.87%%¢ 13.95%°0k 13.01%°0K
F 2.30 27.89 25.41 36.07 42.09
P 009 <0.05 <0.05 <0.05 <0.05
P<0.051vs A ;P<0.05rvsN ;°P<0.051s X ;%P<0.051vsF ;P<0.05vs1h ;*P<0.05vs6h ;'P<0.05vs12h ;Cr:
A ( 400 m); N : ( 2000 m); X ( 3000 m); W : ( 4000 m).

xR 3 AEEERRNGNEZEARIMBUNIENIZESR (mean + SD, mmol/L)

27| 1h4A 6 hig 12 h4A 24 h#f
i n mean+SD n mean+xSD »n meanx=SD n mean+SD »n mean + SD g PE
A 10 4.17+ 059 13 5.10+ 0.98° 12 6.17+ 0.89" 12 6.84+ 0.89°% 14 7.36+ 0.95°“ 25.36 <0.05
N 10 4.26+ 0.81 13 5.54+ 0.90° 12 6.34+ 0.93% 12 7.37+ 1.00°* 11 7.83+ 1.18"" 2325 <0.05
X 10 4.30+ 0.52 13 6.17+ 1.10*9 14 7.09+ 1.00°% 11 7.75+ 1.54°%% 10 8.55+ 1.53*°9¢ 2264 <0.05
W 10 4.42+ 0.88 12 6.81+ 0.86™%9 12 7.78+ 1.86°°% 10 8.60+ 1.34*°% 8 953+ 1.82°*%% 18.39 <0.05
F 0.20 7.47 4.39 4.90 4.95
P 0.90 <0.05 <0.05 <0.05 <0.05
P<0.05vs A ;°P<0.05vs N ;°P<0.05vs X ;%P<0.05vsF ;P<005vs1h ;'P<0.05vs6h ;'P<0.05vs12h
BUN: A ( 400 m); N : ( 2000 m); X : ( 3000 m); W : ( 4000 m).

PR L) — o 2 B BURE . o SR b X Vg R e,
FEAHPESER, BmEERNERESE
SR, U, PR A R R . X
H 7 AR, BT B UR LR IS, B g% dR A
HAFARB KB AT B ARETT, 9
W, G A R IEA AR E Y, X TR IR R
TR — AN L BRG] N A 24
WG AR Kk e, {EL I 28 1) B A R i L
A7 oA BA i el B, R B AR 3 R EL Y
— KM L
WHSAPL IR T VK AP ™ H R 4
Goor M=K, HARRESMERER SAPHZ
B, AR R ol MRS AR, TENE
It E, K2 HERFERE, LR HE
HA RS AP, HE Sk R R 4% A A
ToHA, A — i PR 28 Th B0 3, W s I
RBEIFG, MBET- SR IG N, SAPEA T 25 Th
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(10 7 - S5 22 A RO o B /N Bl T L S A R
REIR T RE, XEABEA A 2 T BUK, 524
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HRBUK, WOEE RS EKE RS, Bl
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P2, FAMH, A SRS, 5 S BE .

JE b S B 1 e T2 o T rT DUE
TE A — g4k, BEE S APIRIE AW KR, S2i
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& 4 NEBRAENBESERERRHERETD (mean + SD)

1hR 6 h#8 12 h4g 24 hg

D4E n mean = SD n mean = SD n mean = SD n mean = SD HE PE

A 13 3.12+078 12 445+ 101 12 7.66+ 0.98% 14  9.00+ 0.94" 11432  <0.05
N 13 3.35+ 0.52*° 12 513+ 0.71° 12 813+ 0.77* 11  9.50+ 0.67* 208.83  <0.05
X 13 354+ 056 14 5.93+ 0.75° 11 8.45+ 0.99°% 10 1055+ 0.96°"  162.22  <0.05
W 12 375 0.54°° 12 6.25+ 0.97*° 10 8.95+ 0.64™°* 8 11.06% 0.94°°"  200.71  <0.05
F 2.90 12.27 4.28 12.00

P <0.05 <0.05 <0.05 <0.05

P<0.05vs A ;°P<0.05vs N ;°P<0.05vs X ;/P<0.05vs1h ;*P<0.05ws6h ;/P<0.05vs12h ;A : (400
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i, YU AR AT UM SAPIF R B4t BRI i, X' DhRe 1 5 B W N . s I
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