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Effect of penehyclidine hydrochloride on oleic acid-induced acute lung injury in rats: a comparison between in-

halation and intravenous therapy

KONG Xiang,FAN Hui-min,ZHAO Shu-guang,ZHOU Qian-jun, LU Wei, LIU Gang, GUO Jian-hua, LIU Zhong-min”
China-Germen Heart Institute, Eastern Hospital., Tongji University, Shanghai 200120, China

[ABSTRACT] Objective: To compare the therapeutic effects of penehyclidine hydrochloride on rat with oleic acid (OA)-induced acute
lung injury (ALD when given via inhalation and intravenous injection. Methods: Forty male Sprague-Dawley rats were randomly divided
into 4 equal groups: normal control group(group ), ALI group(group D) . penchyclidine hydrochloride inhalation group(group [lI) ,and
intravenous penchyclidine hydrochloride group (group V). The blood pressure (BP), pulmonary artery pressure (PAP), and airway
pressure (Paw) were determined every 60 min during the experiment and the artery blood gas analysis and mixed venous blood gas anal-
ysis were performed. The wet to dry lung weight ratio (W/D ) and the serum concentration of tumor necrosis factor alpha (TNF-q)
were determined 240 min after the experiment in each group. Results; The OA-induced increase of PAP,Paw and decrease of PaQ, /FiO,
were improved in the group [ll and group [V compared with those in the group [[(P<C0. 05 for group [l[). The W/D and serum TNF-q
concentration were lower in the group [ll and group [V compared with those in the group [I (P<C0. 05 for group [lI). Conclusion: Pene-
hyclidine hydrochloride can relieve the symptoms of OA-induced ALIL Inhalation approach is more effective than intravenous injection
when the same dose of penehyclidine hydrochloride is given.

[KEY WORDS] acute lung injury; penehyclidine hydrochloride; animal models; inhalation administration; intravenous injections
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I ERE Nebu-Tec 24 Rl $2fit, 348 B 3 i, 53
PrA B % [ Chiron 2wl &4, W44 0,58 mm Y
ROIEFEW B ICE Sims Portex 25 A, 2l IR I
Fl Sigma A, 5 0. 1% 894 13 FH & H (BSA) #
AR IR 1 = 9 M BE e 28 IR ZU T 52 i R VR B, 1
mg/ml $hHR % £ % Tk W 1 AT I UKy ) 25 18 1 A7
MR H, MM IR LN F o (TNF-o) 151 & 18 B
FH TPT il A,

1.2 FRBHE BEEFEN 2XWKEHZ4 40 mg/
kg RIS o 25078 LA K 5 B Tk 361 6 0 5 . A S5
HE T 0 AUE U IS 46 8 T 3 WAL, B
ZHCFIO N 0. 3, FF AR 80 K/ min, ] LA 10
ml/kg, WAFLL 1 2, =308 % ERE N E S
TRy, WS Ao 35S Bk A A 0 S8R KOS E AR
W BRI AT IO, R RO, &
FLEHR O FERH AR N3k, LA 6-0 prolene
LS e, DR A KR OGS
BE o K SR AT WA, S0 sh | bk ORN i 3h bk
WA B R ) e i Sk L B 38 W B R Cairway
pressure,Paw) ., IMl. /& (blood pressure, BP) , H1.» i
ik JE (central venous pressure, CVP) i Jili ) ik J&
(pulmonary artery pressure, PAP)ZEfk, DI 2 5
TE A VA VBRI FE R IR R VR DA A R Il I B ) 2 B AR
JE . RS TIUE MFEARER E 20 min 5 PR S5,

1.3 o T AR & FAh Ik iE E
ZMBIEAN 0. 1% BSA W 2 ml/ke; 1 24 K 2P i 4
Pl , & 45 BN ER IKAG 45 7E 20 min 2212 10 AR
TRAEM 2 ml/kg G MR 0. 2 ml/kg) 5 [ 4 0 ER R IK
CEWES AW AR YT 20, 4% BT 40 J7 ¥ 45 i iz 30
min J5,1 mg/kg TR L EBIERHE T 5 LE R
ERE R AW IV A N ER RN £ 2 Bk VKR T

LA IR A7 AR 30 min J5 L £ 4 ) 55 Ah
Ik Z R AR IR I L & BF 1 mg/kg., FABNYAE
HHHMBR S5 240 min BILALSE

1.4 FArtem 4R )E 0.60.120,180,240 min
53 3E sk BP L PAP, Paw . il B 351 50 ok F1 fii 2 ik i 45
A 0.2 ml D E B0 ik AR A bk e bR, #%
HESCR Y A 25 Qu/ Qe 556 25 I LA i R i
/Nl AR IR L SRS B 60°C TH IR MLIE 48 h JE AR
T 5,1 5H 8 T e (the wet to dry lung weight ratio,
W/D), 240 min Bf 28 47 U4 KA A B 1 ml i
FRAS L P IR 4 928 W B ik CELIS A Az e 3 7]
Ul R AE

1.5 %it5&® R SPSS 13. 0 it @ik fr
BAmab B, HEWRLL r s R CRARREE T £
A3, 18] OB Dunnett 34 N A8 SNK
P<0.05 NERAHRITFREX,

2 # R

2.1 BP.PAP.Paw.Pa0,/Fi0,.Q./Q. FMi# L5k
IR A SE R, T 0. 1140 BP B F e, IV 40 1f )&
TR BE TR SR A R R 2 T A W 2
F(P<C0.05), [ #7E%A 505 B E PAP, Paw,
Pa0,/Fi0, . Q./QHEA T E ., [ 4l PAP,Paw.Q./
Q. Z i BT, PaO, /FiO, 2 i FEAIG L 3X LE 15 bp 42
Z 1 AR5 b e WA 3 25 5 (P<<0. 05),
. IV4H PAP FH& LA K PaO,/FiO, A i # 3415 5]
Zf. MARMENHE .  RZNAAG R EHER
(P<<0.05), [[4 Paw.Q./QHZ Il 4H7E 5L 40 45 o)
BB S RRA, A B 2 R (P<<0.05), VAR
SR Paw ., Q./QTE LI 45 R 452 [T 4% (B2 %A 4
BN D,

£1 BAME SHEE.PaO,/FiO, 1 Q,/Q, Lt

Tab 1 Comparison of pulmonary atery pressure,airway pressure, PaQ,/FiO, and Q,/Q, in each group
(n=10,7+%s)
Time ¢/min
Index
0 60 120 180 240

Blood pressure( p/mmHg)

1 87.5+5.3 84410.5 76.9+14.6 70.9+11.5 71.5+11.5

Il 87.345.8 82+5.3 73.4+4 69.5+4.7 68.243.3

il 86.7+3.6 83.1+4.2 75.7£3.6 71.4+3.5 68.7+3.5

N 85.9+3.1 79.8+3.4 71.943.8 66.5+2. 7" 62.842.9*4
Pulmonary artery pressure( p/mmHg)

1 7.5+1.1 7.6+£1.1 7.9+1 7.940.7 8.14+0.7

1 7.34+0.9 8.1+1.2 9.141. 10.941.2" 12.6+1.3"

1 7.44+0.7 7.84+0.5 8.240.8 8.6F£0.5"4 9.0£0.6"4

I\ 7.54+0.6 7.9%£0.5 8.5+0.6 9.1£0.9"4 9.740.5*24

(5T &)
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(BL£)
Time ¢/min
Index
0 60 120 180 240

Airway pressure(p/mmHg)

1 5.3£0.8 5.4+0.8 5.5+0.8 5.5£0.7 5.6£0.7

il 5.2+0.6 5.6+£0.7 6.2+1.1 6.7+t1.1 7.5+0.8"

ik 5.440.4 5.5+0.6 5.7£0.5 5.8+0.6 5.9+0. 64

v 5.34+0.6 5.440.5 5.640.5 6.040.6 6.3£0.5"4
Pa0, /FiO; (p/mmHg)

1 413421 414426 409424 398+24 383424

1 420421 3604+19* 3064+27" 261421~ 2264+17"

1 412+14 392+12+4 363+214 349+174 331+15*4

v 415420 367+124 3424177 326+18 LA 309+13* LA
Q./Q

I 6.441. 6.6+1. 6.5+0.7 8.2+2.2 8.3+1.4

Il 5.9+1.2 9.2+2.4 12.5+4.6" 16.2+5.4" 18.8+4. 1"

I 6.2+t2.1 7.1+2. 24 8.7+£3.5" 9.9+2, 34 10.5+2.6*4

v 5.84+1.5 7.8%1.2 9.9+2.6" 11.9+3.1* 13.2+2.8* 4

* P<C0.05 vs group | at the same time point;~ P<C0. 05 ws group || in each treatment group at the same time point;4 P<C0. 05 wvs group [l

at the same time point; 1 mmHg=0. 133 kPa

2.2 MEFW(W/D). & TNF-« [[4 W/D.
TNF-o 82 T H¥GmA B EEZS M IVA W/D,
TNF-o 82 || AREARA 3 1k 22 5 5 (I A R A A
BMZNHAABEMEZER (P #<0.05,% 2),

%2 KA W/D MME INF-o LB
Tab 2 Comparison of lung W/D and

serum TNF-o concentration in each group

(n=10,7+s)
Group Lung W/D PSPe/r(urrlr; ’.NI\{EO;
1 4.240.3 107.4+13.9
il 7.2£0.47 296.34+15.7*
ik 5.74+0.4%4 168.2+9.3*4
I 6.21+0.3*~A 201.3+7.5"04

* P<C0. 05 vs group [ ;2P <C0.05 vs group [ ;4 P<C0. 05 wvs

group [[[ s W/D:Wet to dry lung weight ratio

3 4t i

S0 Bl B 5/ 20 M R I 8 28 A AE (ALL/
ARDS) S48 H 0 TR P DL AN G 45 Bl il 9 21 20 R
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B 240 0 45 TR T 22 b A I R AT B ERL - i  3 1 R
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B8, B K B A S R O S A B 5 47 A5
T S0 B 2 AR 5N ARDS AL, J2 55 0
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R 2 W T i LA B B0 Ik R % 3 R ARG A R A, B ALLT
A i 4 T

B WL 0857 1A AR 8 245 BRAE JH 343 M1, M2 M3
SRR, M1 AZ R B A A AE O R 22 R SR M2
ZREBELS AT OO NEE S RS, M3 Z ik E
SO AT URARAK  Fh R 1% £ 28 Wk 2 B A 40 I
BZY , e PEHAE FH T M1 A M3 324K, X M2 %1k
JUT-EA s, B Er 32220 H F Boa A pLEE R
IR 25 . R R 1% 2 28 Bk ) 201 il 483 49 1 32 24
FH 2R+ (1) B 3 AEC IR 6K B it 28 1 5k g, SOk e T IR
FE Bl 28 S50 B4 i, AT A <0 o 25 5K T BRI, A it
AE Y WL 8 o U B I A B L e il e
TREE 5 (2) fif B il A8 T LR 28, 8 99 Al ot 4 467 4
TF A PAT A A RN A T i A B R K R W O L B DR
Xof AR I P R AR A B R L TR M Ca®
R0 i A DT 00 i AR ot A ) 38 D5 (3) U
/b eh MR A0 A i P ) SR A LR A el A L
ERME bR A AT AT S ST T 1
mg/kg i $h W2 1% £ 2 ik . WL %5 5] BP,PAP, Paw,
Pa0,/Fi0,.Q./Q..W/D, IfiL { TNF-« & 534 #H
s,

RS AW A 5 75 259 ey B T 50 2% 8, fif il
FR 2 e B v TR Dk 45 2Y R I ORE A T 25 ) ) A B
AR AL AN BN, 38 2 5 AR T 1k AT LE
S P 25 AR B K o TR R 85 24 50 (9 40 A T 4
it o 15 W 3K o 25 2 vk A R AR H A R Y TE AR ST
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