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Abstract: Objective To study the variation of pulmonary arterial pressure and the pathological changes of the heart and
lung tissues during infusing 3% hydrogen peroxide into femur cavitas medullaris of experimental rabbits in hermetic
circumstance. Methods The total 50 New Zealand white rabbits were randomly assigned into ten groups(n =5,each),
including five experimental groups of A1,A2,A3 A4 and A5 respectively infused with 3% hydrogen peroxide at different
pressures (20-,80-,140-,200-,260- mm Hg ) and five control groups of B1,B2,B3,B4 and B5 infused with sterile saline
at different pressures (20-, 80-, 140-, 200-, 260- mm Hg) correspondingly. The variation of pulmonary arterial pressure
was dynamically monitored during perfusion. At 40 minutes after perfusion, the pathological changes of the atria and
ventricles of the heart was anatomically observed. Bilateral lungs were taken for pathological section. Results Compared
with control groups,the pulmonary arterial pressures increased at 5 different pressures in five experimental groups. The peak
value of pulmonary arterial pressure in experimental groups increased with the increase of perfusion pressure of 3%
hydrogen peroxide, and the time of peak value of pulmonary arterial pressure also moved forward, and then a stable
pulmonary arterial pressure was achieved and was lower than that before perfusion. The changes in control groups under
different perfusion pressures were relatively mild, with no obvious fluctuation. When the perfusion pressure was 260 mm Hg,
a large number of alveolar rupture occured,and then the experimental animals died of cardiac arrest. Pulmonary pathological
results revealed different degrees of pulmonary interstitial edema and dilation of alveolar space and pulmonary vein in
experimental groups compared with control groups. Conclusions Perfusion of 3% hydrogen peroxide at a certain pressure
in the hermetic circumstance can cause the changes of cardiorespiratory functions in experimental animals. A higher infusing
pressure could cause cracks of pulmonary alveoli and cardiac arrest, resulting in the death of experimental animals.

Referring to the reports of adverse effects in clinical , hydrogen peroxide presents potential risk in application.

DOI:

10. 13429/j. enki. cjer. 2018. 10. 014

BIMEZE . WWI, E-mail: yaogang2005@ hotmail. com

China



FrE G RBFST 2018 4510 H %5 31 545 10 8] Chinese Journal of Clinical Research,October 2018, Vol. 31, No. 10 1357

Key words: 3% hydrogen peroxide; Hermetic circumstance; Pulmonary arterial pressure; Air bubble; Potential risk

3% WEEIKIEAEIR R TAE 32 1 T ARG
B THEE AT, HT Ak, 750 7 rp g — 2
AR ARE T H ARl SR K
i, AL T IE T A E VR B AR T A
WS B AR P 3% XA K nh sk e B e, A
XURIK AR R 30 0k it A E s e i H G, 3
JEICFPRRAE T B 2 1 Al — SN R RO, 32 B T DU
K AT L BRI AR | FL i — 2 E O 5] 348 1T i R
Az OB RAS: IRiAS: JE | 0 L2 7 T % A e 2 AT 1Y
W MR ) &R T ] S S A

3% MK 5 REAS KN 19 & A ML 32 224 1
AN B WK 5 T PR 2 43 i L e RO
TR B ik, WK R R 4, A 2RI B, el N i
EREZ, FINHZS R AR = AR R e, S8R ER 4L
UGB — 2N, &k B (35% ) WK, 7T % )
TR 2 B B BT, B BUEK S TE R
YAV J 1 B I 23 7 AR R Y AU, 30 ml
35% Wy RUEEK AT LA K2y 3 ~5 L&A, M1 ml
3% B REUK MR A2 9. 8 ml AR, AR R
T I ] R 0t Y R 2 B B R T AR B 2 DAL
AN TS A IR G BR . kB AR AR
Wi 1 3 2 AR , o] R LA i 7 A8 X it 8 %) 1 % <
TRZE M, Ak & A Il AR 2 5 F GO, T 5 k0o
PR ILZE 3 RO W9 H ) B B A, 4 T & A= 0 8k
RS s 20 AR AT 5] e A e 25 5 B 55 0T R Tl
AR I R R 2s AR I 2 . 5 = R R A=
VL OBUEK AT A B 3 DRI 25308 A MR A , Bl
LI 37 Bh Ak B2 X5} I 2 3k A 20 23 336 g b s 7 5 T ) 463
o BE0U, BUEEUKA B B A #E MEAE T FESC B0 =
HORBUAEK B 48 22 IR TE S HL A 40 ) B8 25 4% K1 g 44
JiE s 4 i 7L o 200 R R A M R Y A
SRS ARIEFRIT 4322 — 1 W B 1 WL ALK BRI R] 4 45 CHR
FIE Rz At o AR S A S TR R R
3% WA /K BTG B A B 7K 2 5250 3 W % A 1) 1 i
JEE , SRR 5% DA 2 PR T SR /K BT T A PR 7K
X Hts D RE T e 1 A

I MEEEE

L1 SEshdy LY AHIE =K AR50 H 8%
S T L R BFSTBE MERERIR
TRHE 3.5 ~4.0 kg, 4 50 FUBVE =2 K H A B AL 53 i
10 2,54 5 2, SCEZHBE T 3% WA K, $5 AN [
FE S50 Al 2H (20 mm Hg) .A2 40 (80 mm Hg) .

A3 20 (140 mm Hg) A4 £ (200 mm Hg) L K A5 4
(260 mm Hg) . XJ HR A% v JC 1/ A= 3 AR 7K 5351 4 B
ZH (20 mm Hg) B2 41(80 mm Hg) .B3 21 (140 mm Hg) .
B4 #41(200 mm Hg) \B5 44 (260 mm Hg) .

1.2 AR IR EETHR RHMEINTA
%, ISR Je A0 W L] e A, 2 68 e R 1, 7
JBerg KA1 R 7 SR e, I 1T A il %) s e >4 9™
B, IR R K EERY 2/3 . ¥ A IR R 4%
il 2 32 2 ) R 3% WUAEUK B ST A% L 5 =l
AHZE W FCEAH AR B IS N, SR 5 FH B K Ve 3 A
FE T A S5 2l W) 1 P B R A L P 25 o A S
() R e T 4 i ke B S T S A, O R A
(R T R 0 4 v 5 1 2005 S 9 3l 0 1) 0 D AR 5 7E ()
— IOV, el =R OC, (i B I i A RERE N
) 39S, R ) )R T s 4 o B R LGN S 55 5
PRI £ e b I S0 3 ) 6 B AR X W
10 min fifi gk 2 PA2, Z 5 i =l G ) 52 5 3
Y BE I N RETE 3% BUE K 3G AR B3R K, I 4E
R e e . HET S PRSI 30 min, & H S50 301
WEIEE BR A 40 min, 22 J5 43 5145 FL5 55 sl 48U fifi
1, BES , DIFFC I RGN A0 5 3 . YTHL
(R R 52 30T 4% WSS T v 815 24 b s, DA i
ML, ERY A RN 4 pm, JRARHE - 121 (Hema-
toxylin-Eosin, HE ) 4 {7, | 8 52 1 i LS, SE 5
GOR M  ER R — W m BE e (WL AR E
B ) S BRRHGIN . BT A 52 56 2 ) 34 4 RO U AR A T
BAE

1.3 St Z 44 A Segndidia R H] SPSS 18.0 3k
PEHATGE 0T TH B DL x =5 TR, AN LR
SR HIECXF ¢ K50, 48] LR A ST FEAS ¢ K30 5 S5
BERHI ARG 2R AT Spearman AH 5 34T ; 45 90 58 FLHY
2 [] LU R FH AR FRAG 307 AN [m]98 0 1 it sl ok A2 4k
1B HEABCR LR R 7 2253 BT (ANOVA) . P <0.05 2
ERAGIEE L,

2 #F R

2.1 FEEhRRE R AL ST 2 W Bl Ik R 04 (R Bif R
3% BUEAK 7 T 1t 8, il 3 fok s g 1 B
i (Rt B T 3 % UK R 7 00 T v T RS, 8 31 0
E)5 , ISR R R T AU R REE R T
(AR A28, TCH B sl o XS0 06 40 45 W v He s
Rt 2 ik A 184 v B e {5 400 1k It 3 Jok R A 2 1 (AR
PRAED) BEAT 7 2500 HT , 245 R Wb s S [ PR A ) AR £k



1358 [ I R BFSTE 2018 4E 10 H %5 31 #%5 10 ] Chinese Journal of Clinical Research , October 2018, Vol. 31, No. 10
HERAGIFE L (F=4.047,P =0.015), X L5 OOE SCIRA ShYitiE Kot BEZH sh it kbR A

2 45V 2EL T 5 Jok e 1 v 4 U A 5 400 1 s 20 Bk
2EMH (B AE) , R RG22 57 (F =2. 460 ,P >
0.05) , Huds P8 2 AN [R)E 12 e S0 40 i o ok s e {5
WG T 0 ik s 28 fR AR 18] 1) 25 55, & BLAE 20,80, 140,
200 11260 mm Hg 4 E R, LRI 1F7EGE T2 25
S(P#<0.01), W1 K1, ¥ 3% BEAK
() 77 4 260 mm Hg B}, 0] W UL o i o i 4 7, I
FLP R AT ULC A4S0 3 0 28 Y BOR R S 4k
SESLEEY T OBR AT, WA 2,

2.2 MEOREAE  ARLEH, R AS ALK EY
ST RIBE TG, Hoh A3 20 5256 2 ) 31 Wi 40 min
BT IBCOSUA i B o JUE, G vl DA 4% PP s A
24 hjE R ERY) R KA . YD IR0 MR IR W0 I PN 45

ERIEPBAL A, IR DL S5 S FK i 5 B AS
LR B IL , Hn 2 A 5256 s W A O IEAR A S
TR, AS SRS B O E AR SC SR A A
MR WL RIVAT S i O JIERE R B E N 450 P D3 AT
Rt I B, DD 0 MIE 5 7R AT DLk B e (181 2)
LY SPGB A HE Ze @O0 8E T 23R
Shy ] S5 A Jiee s L J 4 s R Dk sk (18T 3) o
AEANFIFELE H 7 B i 6] JSOA Bk (R 20 mm Hg) | fif
YOI TR AT ™ SRR BE LU, AP e e 25 5+
(P1<0.05), W2, BEHLEAL 3% BEAKHETE
F 7 BT, S5 2 ) e A i ) S K P A s 9 g
IR DK ™ 5 A R L L, P 22 TB) S TEAH G (r =
0.599,0. 585,0.569,P 14 <0.05) ,

F1 3% NEKMEBHKEARETETHMBNKENRZI  (n=5,mm Hg,x £5)
W WA st ] SLgRH Xf IR ZH pe
(mm Hg) (h) LR GHEER A AL P WA TE UEE(E A P
20 24 9.2+1.2 12.9 £0.8 3.7+0.8 <0.01 10.2 0.9 9.9+0.9 -0.3+£0.2 >0.05 <0.01
80 24 10.3+1.4 15.9+1.3 5.6x1.3 <0.01 8.4+0.5 8.5+0.4 0.1+£0.2 >0.05 <0.01
140 16 8.8=x1.1 14.3 +3.9 5.5+3.2 <0.01 9.2+2.2 9.2+2.2 0.0+0.1 >0.05 <0.01
200 14 9.4+0.9 19.9 £5.6 10.2 £5.9 <0.01 10.5+£1.2 10.5+1.4 0.0+0.2 >0.05 <0.01
260 12 9.3+1.2 23.6 £8.7 14.1 £8.1 <0.01 8.5+1.0 8.5+0.9 0.0+0.2 >0.05 <0.01
F{a 4. 047 2.460
P{i 0.015 0.079
T FRORARAY = WA — W RGME ;" FOR A WA S A (IR] Hee s SRom S B 2 Rt B4 (9 A8 A0 0 1L AR
F2 3 NEARMEBHKERBDELIETSBMBRENRE (n=5,6])
HREEN i) 7K Joh e I A SRR iKY TR AL
(mm Hg) - +/- o+ ++ +++ P1A - +/- o+ ++ +++ PAA - 4/~ o+ ++ +++ P1i
20 SERH 2 3 0 0 0 1 3 1 0 0 2 2 1 0 0
YR S 0 0 0 0 0050 5 0 0 0 0 0.017 5 0 0 0 0 0.015
80 SIS 1 2 2 0 0 1 1 3 0 0 1 1 3 0 0
popiiska) 5 0 0 0 0 0018 5 0 0 0 0 0.017 5 0 0 0 0 0.018
140 SR 1 1 3 0 0 1 0 2 2 0 1 0 1 3 0
XA 5 0 0 0 0 0017 5 0 0 0 0 0.018 5 0 0 0 0 0.017
200 SEEGAH 1 0 0 2 2 1 0 0 3 1 1 0 0 1 3
XHH 5 0 0 0 0 0018 5 0 0 0 0 0. 017 5 0 0 0 0 0.018
260 SEERA 1 0 0 0 4 1 0 0 0 4 1 0 0 0 4
YR 5 0 0 0 0 0. 014 5 0 0 0 0 0014 5 0 0 0 0 0.014
T R E S b o Pt BE R — R 2 B B R 2
A 119
s [
1 I\ 3| ——————— |
Eng f | Eoo e~ ~ 20 mm Hg
£ | "'.l — £ 80 mm Hg
?M _'T_, '.;____ - — § 140 mm Hg
s | —— B ~200 mm Hg
£ 7§ | E ~260 mm Hg
s \ g e
5.0 | — e ——e. —
\ 8.0
[TE LS JEREIERE L (P CTENLEEET SR TR TR (1))
Time (min) Time (min)

i la: SCI04 ; * 2% 260 mm Hg i VEE 5 20 3 200 mm Hg 3 v Fe B il 207 kO (984 85 L&, P < 0. 053 375 200 mm Hg 73 ERT 5 20 &

140 mm Hg# vE R Aili 3 ik e A 384 8 Lu#, P < 0. 05 51b: X IR 4,
B 1

S LRI HE LA 3y ok th 2 A2 Ak



FrE G RBFST 2018 4510 H %5 31 545 10 8] Chinese Journal of Clinical Research,October 2018, Vol. 31, No. 10 1359

5c)

3 4 it

A5 ST A A I i 8y K SR P AR A Al
3% BUAKREE X SR sh Yy £ 2 E . BRI Al fE
AR A e 4 A S A A I U ik A 4R R, T
A E I 2 A TADUAR A2, S8
Sh RV N A L0 B | B B L SR RS A
Z it AL S, 5 AR K A A RO AT 7 A R A
A LA LA IR ) 2 [ R I P A A e 9 R
T, 18 1A Bkt A R/ i A8 e e i s 55 2H 2 R
AL AU B T , M5 B AUl

Gd) 1)

TE :3a: IEH ]G ;3b - K A A 1T 3 ¢« T B IE ;3d - SR AL ;3 A1 3E: 73k 1 SRR Ry TR B IR, 7 3k 2.3 4 SRRy sk i
ik

B3 T 3% WK BT Bl s (HE 3@, x 100)

/IR 05 R e S AR R A MU AE R, 5 RS 3R U
PSRN RN o i 8l ok s 3 2 Al 47 B A% i g
AE, VPOl RE 0 — N EE AR

TEAWT ST, T SRR B8 TR 7 8 il 3l bk
7 e R B B Al 5l ok s 1 D (S iy A 0 ik
T e i A A TR Al £y B4 s i Pt 3l i s ¢
PR AR JS ROBE BOR M A d B, TR )
IAF 260 mm Hg a8 ), S id B b 2 W 832
P18 A o e 2 A PAYHIR T AL 8 O JUE A 2500 B o 38 K
A, SR SIS . BRI A AT RE PR XL
SRR SR 2 ) IR B P A L R 2H R ) i A
PR IS, 77 A R Y S SR AR DRt 1]
P B RS PAY ) AR s g i o7 ) R T 38 ¥ 484
R, T A Pl 047K AR et P | 2 P A0 ™ A ) A
i fofJ] P L 20 L D B O, /NSl DK R B
BRI LB PG o 4 B A B AR TR T 2 4
IRARIFAGE , X 6 A 22 2 A B AR A WU KOt 22

W T b i3k S A A 94 /N L5 B S A ML YR 194 1
AEER R 100 i 3 2 AR JUE AL B b A 30 ok
Thi5 U I PR AT B S 18) 557K e s 96 4y 1 il
B BRI G . AT S 4 S0 i 0 B A
I 0 S i Y B B B R
LA 2 N M 2 T 55 i i) 55 ) 7 e = 22 i
TR A PAY B 200 32 450, AL A5 5 T B o Y A i )
(RS ES QN T G SN N -2 N R
90 5 7 R A, A 3 ok A it K e 3 B
X RN R, 75 PN B 40 B 2 A5 AR B0 R, i 3
JOk S F) T A2 A YR DA IS5 1) 1) S5 B, AT A
K B AR RE o A Sl iz 56 I P i A A 2
IS, FAT L B T T Rl il 3 1 A P A A S
FTE ER D) AHIFSY S 56 4 0 W e SR
SR Y3, 2R TE 3% W4 K JE 1N 20 mm Hg
I RIRT 72 A B SR bR T A Ik B 5 ML A T i S e
TAMMIER LIS, I/NSIK) 2 2528 Wl 3 ks T



1360 I PRAFSE 2018 4F 10 H 45 31 45 10 1]

Chinese Journal of Clinical Research, October 2018, Vol. 31 ,No. 10

P AR 5K BT B I PR L SR TR B el AE B
P AE o AR vl T RS K 3 R ™ R e Y i
't

B TR TE UK T ) R v, AT 1k T LAFR
B B ks T8 22 i (] 9 2R AR R A il 20 bk s (2
BORMEVERHIE , EL7E 40 min 45 580 J5 475 Jo vk 1K 3] J5 ok
A, OF HAR A8 TR . Il REAF A oAU
TIBE , HEE A XU K T 7 BRI, by T i o 2% 1 7%
PR A7 A AU RS D RE, AT A8 il A — 7 A A2 2
BT M R ARSI R T I TR
DAY %N R YR SN 95 NEI BT DE (1
X T BB TS bk T s AN BE (] 7 B0 d R A 9
FERA

5 L, 3% WA /KRETE S50 S e B s , AN )
TR T A4 T g S S i sl s, s v o e T 2 i T
SR SRR SO DI RERI , B A A AR ST, I
PRIAT: b feft I BUA K B A T A 09 9 I i, B 5 1

™.
% 30k

[1] Kleffmann J, Ferbert A, Deinsherger W, et al. Extensive ischemic
brainstem lesions and pneumocephalus after application of hydrogen
peroxide (H,0,) during lumbar spinal surgery[ J]. Spine J,2015,
15(4) :e5 - €7.

Zhang J,Zhang C, Yan J. Massive Cerebral Gas Embolism under Dis-
cectomy due to Hydrogen Peroxide Trrigation[ J]. Case Rep Neurol
Med,2015,2015 :497340.

Melin AA,Heckman AM, Hussain S, et al. Radiographic findings fol-
lowing irrigation of chronic perineal drain with hydrogen peroxide
[J].Int J Surg Case Rep,2015,6C:263 —265.

Lu M, Hansen EN. Hydrogen Peroxide Wound Irrigation in Orthopae-
dic Surgery[J].J Bone Jt Infect,2017,2(1) :3 -9.

[5]

Mut M, Yemisci M, Gursoy-Ozdemir Y, et al. Hydrogen peroxide-in-

[11]

[13]

[14]

[15]

duced stroke: elucidation of the mechanism in vivo[ J]. ] Neuro-
surg,2009,110(1) :94 - 100.
Nicholson NC, Ramp WK, Kneisl JS, et al. Hydrogen peroxide inhib-
its giant cell tumor and osteoblast metabolism in vitro[ J]. Clin Or-
thop Relat Res,1998,347(347) :250 —260.
Tripathi BJ, Tripathi RC. Hydrogen peroxide damage to human cor-
neal epithelial cells in vitro. Implications for contact lens disinfection
systems[ J ]. Arch Ophthalmol ,1989,107(10) ;1516 - 1519.
Burns RA, Schmidt SM. Portal venous gas emboli after accidental in-
gestion of concentrated hydrogen peroxide[ J].J Emerg Med,2013,
45(3) :345 -347.
XGRS A, TSR . UARU/K i o S B4 B BB S M4 A 22 3
Bl ARG (] )P R R 242440, 2008 ,25(5) 763 - 764.
Prabhakar H,Rath GP, Arora R, et al. Increased risk of venous oxy-
gen embolism with the use of hydrogen peroxide in sitting position
[J].J Clin Anesth,2007,19(5) :406 —407.
Sanders SP, Zweier JL, Kuppusamy P, et al. Hyperoxic sheep pulmo-
nary microvascular endothelial cells generate free radicals via mito-
chondrial electron transport [ J]. J Clin Invest, 1993,91 (1) :46
-52.
Wolfson RK, Mapes B, Garcia JGN. Excessive mechanical stress in-
creases HMGBI expression in human lung microvascular endothelial
cells via STAT3[ ] ]. Microvasc Res,2014,92:50 —55.
Prabhakar H, Rath GP. Venous oxygen embolism with use of hydro-
gen peroxide during craniotomy in the supine position[ J]. J Clin
Neurosci, 2008 ,15(9) :1072.
Byrne B, Sherwin R, Courage C,et al. Hyperbaric oxygen therapy for
systemic gas embolism after hydrogen peroxide ingestion [ J]. ]
Emerg Med,2014,46(2) ;171 - 175.
Foda HD,Rollo EE, Drews M, et al. Ventilator-induced lung injury
upregulates and activates gelatinases and EMMPRIN ; attenuation by
the synthetic matrix metalloproteinase inhibitor, Prinomastat
(AG3340)[J]. Am ] Respir Cell Mol Biol,2001,25(6):717
-724.

WimEHA:2018 ~03 ~16 {EEIHHA:2018 ~05 -03 445 : TR



