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[ Abstract] Hyperbaric oxygen therapy (HBOT) is the primary or adjuvant therapy for acute and chronic dis-
eases. Studies recently have proved that HBOT is not only useful for chronic glomerulonephritis, nephritic syndrome,

diabetic nephropathy, acute renal failure, ischemia reperfusion injury of kidney etc, but also has potential effects in

the treatment of other kidney-related diseases. HBOT plays more and more important role in the treatment of kidney

diseases. The research progress of HBOT for kidney diseases would be summarized in this paper.

[ Key words| Hyperbaric oxygen;

{1 FE %A Y7 (hyperbaric oxygen therapy, HBOT) & 48 #HL{k
FEM T — AN KA A FRBE P 0 2 4 TR A 4 LA SR BIR YT
PRI, H 1887 4F Valenzuela 55— B{YIHLTE 2 A~k
SR T A EGAIT R LI  HBOT ELh T 2tk — A 1k ik
TR R R 5% R R i S S A
HIARHETR YT 7 58, Bl G W 55 R TR A, HBOT 75 955 ML 3T
A AW BTG LR WY K, BLE S AR IR 3 T AL i

Kidney disease; Therapy

JF il AR AN R ST, AR ORI 10 4RO HBOT B IR 11
W LR AT
1 HBOT H{EAHIE

1662 4F- Henshaw & 56 H 4 25 SIRIT 50, H A1 T =
SRIBTTHERR 4 SE3T 1T 1960 4F Boerema  JG IfiL A= 4 ) ) %
FM HBOT Ay & 25 T RL 4 I EE LRt . B,
NI4T HBOT #0471 25 2045 BERYERIT , LRI IE B I PR



PEIGARRES 20124 8 A Hs5s#& 8 Ml

FAT AR T4 ANIB B S, iRTuE 8B m N,
AL HE ALY WKL RGE SR EE AR O R
FBRIMLE T AU, HBOT MR LI = 2 45
VIR JUAN S T8 : (1) Jiif 440 T3 v, {6l 1 405K 0 2 &1, A 3
SR b AR Y S I 4 R ZE R A i Y, LS
b R L B AECIRAS TR BRI TR T, (2) Wi i 4 |
BN E B . OHBOT BB 1 2 3 Wk 46 ; @
BARS RSk CO, P4 VE s ; @ H 4V il AR S
AL SR S I U (3) S BERLAR T R,
REm AN T RUKFERE ), LT AERR 20 M9 A R I ET AE ) TE
G BRI A AN PR T (4) AR A 1 A i AR
RO SRR HE ST, B U8 26, Sk 2 S A B 2 .
e 4 (HBO) fi7 2T 48 1 40 B 15 A= 7% BR | 6e 5 21 4t 45 1 3
SR REIR A AU R BT AR A A S IR O (2
ST AR ) () 45 SR T A IS 1 T B RN AR B 1 ek
H o (5)FHRAENE I yT SR B S itk i, (6)
G A E AR AEL, SHUE R B RIPUR, fe il 2
B RS (7)) SR AT 2GR SR
A7 3o AR e ) A O T D SR RIAE T . (8) 72 R
Bz ST O] R AT LA e
2 HBOT igfr BREAR R HIE X BT 5T

HBOT 07 B IS 46 T 1 20 80 4FEAXK, e 1 1)
12 M5 & ( chronic glomerulonephritis, CG ) 5 9% 45 A AIE ( ne-
phrotic syndrome ,NS) AT B & R B EEPTLT
JUASJI T :
2.1 PRYERIN P T 3 45 (ischemia reperfusion injury, IRI)
FORHE R IE IR U5 A S B B R LR =R A A
FEWRENZ, IRIFER MW E B ESE AR it AR %
1 A S ECAIAE TS . HBOT JREE R AL T LI &4
B 27 sl BT A B Pl BE401 05 200 B i AR, DUAR AP TRT 09 B JUE
(1) BAEAUABTEAL R G, BRI P R 20 3 Th e S A AR O
BRI R FRIR  HTE Z2 Fh 04 SR EE M 0820 MR B aod S A ) 1 TR
W BRI HBOT B IRT ' JE R S Ak M B Al |
A WEH B A | 21 3R SR -1 S A TG MR 5 T
4-FRHE2-TARE N T REAE I B A AL s, (2)
HBOT W 3 o 41 ) S PR 7 FIAL BT 58 240 B IR 7 T8 L, ik
/0 HR L 0 I 1 95 i ek A B T AT HBOT R,
HL BT T DL R e BBl , B 5 18 PR T R A IS P K
ERD BN AR AR (3) BRI
b B /NERUESS 3 (GFR) #51, HBOT R F B il i B AIE, H
BT B S« & AR, GFR 3, 3 IR B 3 m, 44
S UL A5 Z2 A0 A T i b A2 2 7 S 9 3R 0 ) g
B A IR R HBO T B AE S5 B JIE Xt IR
(s 2, D TRV sHBOT 5 1 Fh BE 35 BR 0 A 306 5 107
TERRAR A o X WL 10555 7 i A 2 RAF R B o
2.2 JAJT CC 5 NS HEEJR JKMJE CG B NS p3kAy 3k
W, ETARBARTT AR R E LK B0, HBO Z581R9T
CG NS, 15 FAIR T JRER (114 [, 75 77 38 W Dy i, stk

- 795 -

i, PR TF R4l AT . FEAL SR R SEmh A
i F HBOT, AT BH it PR 26 1, ¥ 40 R E IR R 1 B 58 4
BERANS T LRI AT BE A - (1) 78 B I AR A 1 B R 4T
PR AU B SCIRAS (A5 I 30 B 0 1T GFR 34
PRAEEIEIN 0 G IUEFHE 3 0, GE K iR | Th B Ak
5. (2)HBOT fMSc i 45 4 FH A 6 40 il A5 38 3% PE R A, sk
IR B . HBOT IS5 /INER 6 40 1l 28 0 45, A sk g ok 1
TR /D BRI N B4R ( VEC) TR BRAS /N, B 40 1% VEC
B4 P B2 /IR SRR /NS AR U/, AT B8R AT T 200 i 2 30 35
PENS . (3) HBOT @ ad fig i#f VEC A= K K 7 i 2 3k, BEL T
VEC 41 13 i i J&, Jf & & 4 05 1 VEC, {2 32 3L 3 fiE ¥k
S0 L HBOT RIS 4% B FE = VEVE L R0 | s ik ik
A, 7 HE 2 o BHLT 155 353 5 28 e % [ Bt 2 2 2 40 P 41 2L A 8
&% CG e NS A B il RO

2.3 JRITFHEIR B % (diabetic nephropathy, DN) DN J&
RS I A 5 R 22—, AR B 1 e s R, DN
14 LI PR A R IR U HEE 3 (UAER) B3N AT GFR 114
FF, HBO Z& AT X DN Bl RIF L E S EIM 4 B €,
HBOT Bk 7T 5 2848 B A %, JR REAT 2800820 DN R 3% R &
FL 30 GFR, B e B Thae ™ o HWLEA . (1) 3 m 414t
AU A, H AT SO, e I T A T AR A | 2% e
RN v = R S UR L 7 SN S B S 1 e £/ M (1B <91 = AN
BREANIMGE VEC #5175 83 B5m B g i | i3 K oy 74 o
BRI R T R DK LS | R A M M A | AR B DX T
IR B /INBRBEAL . (2) B0 MBI AR RS | Bt 0 A
Mk, HBOT £I 40 M ik /b | I 40 Bl Lb 25 A1, 21 4i A
ARTE B 1 H R AR /AR R SR AR F AR A
WU IMIZ ; 55 41, HBOT W, DA i 3¢ 9 i 46 g 5 Bk 480 0
2, A 08300 R 0 R A U5 R Al 21 2 1 2 i
£ 2,3-DPF W0 (5 10 78 R R R T AT ) T o ) Ay 4 20
S (3) FEARE AN A 35 1 Uk DR AR R 8 A ohE R
BROUVE/NVERHE— D05, (4) PEHERT A A RIE L, A Bl
TR A B E . (5) KIS /MR R  VEC S
A% FEE 0 L 3 e 400 ) T 8 2 Al 4 L P 1 7 2
VAR T O R A R B U TR S
2.4 BIFAYEETIREFE S (acute renal failure, ARF) ARF
B DI REAEBUINT 2 50 9 UL A 1R i
GFR A% B ph 5 |2 A4 7K L e Jo5 R 2 61 87 35 L 14 I AR
ZEAAE, HET, ARF BOVAYT 3 BRI A 67 45 X 37
R7ik, A2¥EW HBOT BEG32 F T ARF MIVRYT, £
5 I 1 [ I3 AT A 0/ ARF AF G 3T & RE 14 & 2R 2427
Y SCIRAT ST E AP HBO AT LI ARF K BUHY  DhAE,
ol DA R R B N IRBE D B AR T, A AR B AR B
ik, JAEFHMLBER : (1) HBOT B 5 IfiL i 0 /b, GFR 840, 4
BT 42 400 % 3 o3 e, I S R T A6 4 A 15 5 (2) B
MUARSTSAALRE ST, WD U A A B 47 5 (3) f F AT 4 1
Y DR AR A 5 B2 VEC B B A s A &
TR U ol 2 1) o s S LD RE AR



- 796 -

Chinese Journal of New Clinical Medicine, August 2012, Volume 5, Number 8

2.5 IR IRFEAEA M/ IKAES AL AE ( calcific uremic arte-
riolopathy, CUA)  CUA £ WLT CG M LRI 5 s 12 1 18
H L UHIRAA FORSEIR TN RETHE . AR AR/ S Bk
AR T, Bk B SR BE T S R ) A
JEA T LA E L) HBOT , AT LA R0 5% 95 748 20 41 iy 18 4
BAEUIRAS , B F IR THA LU R R T A A K T A
A A AR & R EET e BB oAk B AR A L, A
BB CUA BERTE
2.6 XIBEHIEMEROGAPER SRR R B B A S
'V DB A AE IR K B A B T g e e i R A, HBOT Af
I 2RISR T IR AR A S IRV SR T e A AL
BH MR HE R OB A AR G 28w AL sz #H I
RAFH LA . DR 45 & 8. OHBOT 411 bR 11 &
BB LI bR R R A B A) 5 2T 2 AL A0 B N Bk AL R 4
Febn 5 H BLIAYT AU LA BA 3% s @ HBOT 41 RS # '
AU T A A% | 2 I A S VR I R B L T R 2
5 UL/ A A4 K T (PDGF-AA) #A H 2 5 W] Fh 5
PRSNGSR 18] 5 2T 2 AL 0t e | S 30 48 P I I
HBOT 41/) PDGF-AA F2ik7KF- Xy FBAAR, X LI A9 AH ¢
5T YO HATREAL R . (1) S0 B IR T RE, T
AT A0 S BED) B IR R DGR R T S A R K
T (2) MG REERE A RIS S B A YIIE RLR
Ao (3) TR HAZ AN R ik | R 40 BORS BE R T AR, (4)
Xof e 1 - P 3 A AR AP VE . B T HBOT X ALK S )
T 98 Bt T e 1 G AP F 58 3R B HBOT X R
W8 IR PE B R S A B et A RAPTTRL
3 &iE

£ Tk  HBOT B3 F | i i Ak 40 =Xk 2, LAk Ak T
IR REAT R i ol ot PV R X B 4 405 , AR
MU BB BRI B A 18 B9 A ML 8V &, 4 1 A7 7
“ZITAE BARPE T . T HBO 76 B B BT 5T, 14k
HAE“ DN NS FEAE B AH DB B B IRT™ 46 J5 187, o A B
e B 458 405 36 97 VR FIATY A 5 E — 25 BF 5, A A5 B %o
HBOT 37 FIBFSE IR A, HBOT 7E B JUE 14 55 55 1) 11 A 17 4
Wz,

1 REPEE, T m R AR B [ M. KV thrg Ko A,
2003 :3 -5,40 —43,170 - 174.

2 BV, BEE, S 7, F mIREIRIT X IER K SIRS KR4
T RYSENAL )] AT RS54, 201,25 (4) 167 - 170.

3 Milovanova TN, Bhopale VM, Sorokina EM, et al. Hyperbaric oxygen
stimulates vasculogenic stem cell growth and differentiation in vivo
[J].J Appl Physiol, 2009,106(2) :711 —728.

4  Godman CA,Chheda KP,Hightower LE, et al. Hyperbaric oxygen in-
duces a cytoprotective and angiogenic response in human microvascu-
lar endothelial cells[ J]. Cell Stress Chaperones,2010, 15(4) ;431 -
442.

5 Cimsit M, Uzun G, Yildiz S. Hyperbaric oxygen therapy as an anti-in-

10

11

12

14

15

17

20

21

22

23

fective agent[ J]. Expert Rev Anti Infect Ther,2009,7(8) :1015 —
1026.
SRIEMS, M AL R, SE. /I BRI T A0 A 5
L5 EMREEFRLT]. P EERIR SR, 1994,23(3) 200 -
202.
Kindwall EP, Whelan HT. =48, 50EM | 3%, LSRR EY
[ M]. P52 55 PUZE PR R~ i hfi i, 2004 :597 - 610.
Godman CA, Joshi R, Giardina C, et al. Hyperbaric oxygen treatment
induces antioxidant gene expression[ J]. Ann N Y Acad Sci, 2010,
1197:178 - 183.
Rubinstein I, Abassi Z, Milman F et al. Hyperbaric oxygen treatment
improves GFR in rats with ischaemia/reperfusion renal injury:a possi-
ble role for the antioxidant/oxidant balance in the ischaemic kidney
[J]. Nephrol Dial Transplant, 2009 ,24(2) ;428 - 436.
He X, Xu X,Fan M, et al. Preconditioning with hyperbaric oxygen
induces tolerance against renal ischemia-reperfusion injury via in-
creased expression of heme oxygenase-1[J]. ] Surg Res,2011,170
(2):€271 - €277.
TRAEAR, T A 2R, A5 S ST X B P ik 5 T LR
AR bR B AR /BT 5 AN IR F A2 [ J] . ol o A 2
#9%35,2010,26(3) :373 - 375.
Solmazgul E, Uzun G, Cermik H,et al. Hyperbaric oxygen therapy at-
tenuates renal ischemia/reperfusion injury in rats [ J]. Urol Int,
2007,78(1) :82 -85.
B B, BEE PR A R R B A I S 2 LR
FERIEATRERLAI [ D]. 88 3 ; 88 B4 ,2009.
KERA PVRIK, ZEEIR,AF. BT R A 5 T Ul B
AT BRI (1], A BR 24 ¢ 3, 1996, 3 (4) :241
-242.
RFEAR, ARTCH. 85 IR T 0 B /N R B 48 B 4 11 PR A
[J]. AR BE2 2000, 7(2) :189 —190.
MO W My, EREEE, S m AR BRI RS AR S
IRITRHOREEL )], A IR 725K ,2003,3 (10) 11547 - 1548.
Sonmez A, Yilmaz MI, Korkmaz A, et al. Hyperbaric oxygen treat-
ment augments the efficacy of cilazapril and simvastatin regimens in
an experimental nephrotic syndrome model[ J]. Clin Exp Nephrol,
2008,12(2) .110 - 118.
R A RO, SR A BRI S R M. JERT: A
R TLAE th At , 2008 :67 - 80.
25 ME, BB WRALR, A R R AN DR BRI A P B A% A e
g Bt P B 3R -1 R B RO IR [ D] P AR B 2 R R BE
2F2R 7 2003,10(3) ;165 - 168.
XA RN R AL, A e R R R U BB B4 5 100 P 2
AR IR [T ] Al 2 AR B 5T i, 2009, 8
(6):484 —487.
gk RS R GE. R SRR R TR RO R T RO
%[ J]. INZREEZY 2006, 46(5) :37 -38.
FRER, EAHE, M/t B RO [ M. B 5 TR R
2, 2005 :24 - 31.
KIE ik B AN, GF. RS G IR YT R RO R
B IIRERYFEMR [ ], v oY S 45 400 0 1l A9 24 1, 2007 ,5 (1) +81
-82.



IR E S 2012 4E 8 H H554 Hig il <797 -

24 ZEA. WEAGAIRIT R GAAEI R AR R 1 HI[ C). e 30 JE 5, ARFNRE, T A R A B TR S BRI R RS AR B 1
BEEERH AR AR AAAR U, PIREZE2H AR e J¥ NP SERR ST 7] R B 5 e U PR AR AR, 2001,
Il o 1 A PR 2 R R S S, 2007 :296 — 297. 8(3) :164 - 166.
25 Weiss JN. Hyperbaric oxygen treatment of retinal artery occlusion 31 RIS IMET T T, 45 W A AL BN R IR A S5
[J]. Undersea Hyperb Med,2010,37(3) :167 —172. bR B 200 B B C R B AT R g [0 ] B S A AR
26 Ayvaz S, Aksu B, Kanter M, et al. Preventive effects of hyperbaric ox- 2010,18(5) ;1275 - 1277.
ygen treatment on glycerol-induced myoglobinuric acute renal failure 32 Tran NQ,Malcontenti-Wilson C, Hammoud S, et al. Hyperbaric oxy-
in rats[ J].J Mol Histol, 2012,43(2) :161 - 170. gen therapy reduces the severity of ischemia, preservation and reper-
27 New N, Mohandas J,John G,et al. Calcific uremic arteriolopathy in fusion injury in a rat model of liver transplantation[ J]. HPB ( Ox-
peritoneal dialysis populations[ J]. Int J Nephrol ,2011:982854. ford) 2012, 14(2) :103 - 114.
28 Rogers NM, Coates PT. Calcific uremic arteriolopathy—the argument 33 R, XI5 B LX) B SRS RIRY T IREPE R 18 B[],
for hyperbaric oxygen and sodium thiosulfate[ J ]. Semin Dial,2010, 17:7@% e~ ,2005,27 (4) :315.
23(1):38 -42. 34 JRSCA WA TR AR LR AR RO AR I AR R L [ ]
29 Amin N,Gonzalez E, Lieber M, et al. Successful treatment of calcific PR PR A R AR R 2 44,2004 ,11(4) 233 -234.
uremic arteriolopathy in a pediatric dialysis patient [ J |. Pediatr [%Aa B #2012 -04 - 1811 A i % & F A

Nephrol ,2010, 25(2) :357 - 362.

W PRI B s 5 20192 Wt SR W AT 5 o

R (R), &EME(FR)

YEZ AL, 538021 VG, B30 11 B 0 XN R = e L —
PG FEEG (1958 — ) 93 K2R} Bt B SR B, #5805 10 . NRRER 2 WHAYT BT, E-mail:tgel 568@ 163. com

[HE] R E R (DN) KRPREE LT RIS WOHAT TG 2CEE, R AE A HRIR (UAE)
& HBEIA AR DN B2 W A W UG i S 248 b7 {48 UAE HARIZII 1T ~ MW LS A9 DN, JE4F K% DN
ﬂﬁ;ﬁ W7 IR AT IE & I, 5 AR 2 IS Wk g . 2 SO I AR SR [ N A 1 DN R W0 3R i VE —

[RR] BWRWEW; sk, ke

[HESZES] RS587.2; R692 [XEARIREE] A [XEHES] 1674 -3806(2012)08 - 0797 — 04

doi:10.3969/j. issn. 1674 — 3806. 2012. 08. 40

Research progress on early diagnosis strategy of diabetic nephropathy 7TANG Guo-chuan,GONG Zhi-feng. The
First Department of Internal Medicine ,the People’ s Hospital of Fangcheng District of Fangchenggang City, Guangxi
538021, China

[ Abstract] Diabetic nephropathy (DN ) incidence rate is increasing year by year, early diagnosis is crucial
for its treatment and prognosis. Urinary albumin excretion rate (UAE) is an important indicator in the early diagnosis
and prognosis of DN. But the UAE can only be used for diagnosis of DN after Il ~ Il stage of DN. In recent years the
study on early diagnostic methods of DN has been in rapid development, a lot of new diagnostic strategies are pro-
posed. In this article the early diagnosis strategies of DN presented at home and abroad in recent years is reviewed.
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