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诱发 的NE释放． 结果提示蛋 白激酶 C仅调 

制由膜去极化因素诱发的NE释放． 
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Pent0xitylline attenuates platelet 

edema in isolated perfused guinea 

activating factor-induced permeable 

pig lungs 

LI Shao—Hua，FEI xia，CHEN Si—Feng，DING zi—Qhang，w U Zhong—Li 

(D e?arimesl of Paihophit,~oiogy，~econd MilitaP~Medical U l er 姆 ，8ha hd。200433，Chisa) 

^BST RA CT T he effect of pentoxifylline 

(Pen)on platelet activating factor(PAF)一in— 

duced pulmonary injury was studied in isolated 

guinea pig lungs perfused with cell—free T ris 

buffered Ringer solution． PAF (1．0 nmol 

·L )increased lung wejght and pulmonary 

ltration coefficient(Kf)，which indicated the 

form ation of high perm eable pulm onary ede— 

ma． Pen (0．5 and 1．0 mmol·L )markedly 

attenuated the PA F—induced increm ent of lung 

we_蟾ht and vascular permeability，but not the 

increm ent of pulm onary capillary pressure and 

venous res_stance． T here w as no c0rrelati0n 

betw een the severity of lung edem a and the 

hum bet of leukocytes ln the perfusates． 

These results suggest that Pen has direct 

anti。 perm eability effect on pulm onary 

Received 1993-03 5 Accepted 1994—01—1 

Projects supported by the National Natural Science Founda 

lion of China№ 3880399 and NO．39270780． 

m icr0vesseIs 

KEY W ORDS Dent0xifylIine； pulmonary 

edem a； platelet activating factor 

Pentoxifylline [1一(5-oxohexy1)一3，7_dj— 

mechylxanthine，Pen]can increase intracellu— 

lar cA M P by inhibitin g cyclic nucleotide phos— 

phodiesterase and attenuate the formation of 

high perm eable pulm onary edema in several 

models of acute lung injury including seps~ 

after E~ herichia ∞  4 adm inistration(2,33
． The 

ability of Pen to reduce lung injury was at— 

tributed to its inhibitory effects on neutrophil 

functions ， ． 

Platelet activating factor (PAF)is．a po— 

tent lipid m ediator involved in endotoxin— 

induced acute lung injury ． Our previous 

study showed that PAF increased album in 

flux across cultured pulm onary endothelial cell 
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monolayers and P~used perm eable edema of 

isolated rat lung perfused with cell free solu — 

lion ， ． The present study w as to investi— 

gate w hether Pen could prevent PA F—induced 

perm eable pulm onary edem a in isolated guinea 

pig lungs perfused without neutrophils· 

M ATERIALS AND M ETH 0DS 

Synthetic PAF (L一~-phosphatidylcholine， B_ 

acetyl一 一hexadecy1)purchased from SiSma Chemical 

Co was dissolved in perf~sate containing 0．25 

bovine serum aibum in． Pentoxffylline was obtained 

from Shanghai No 17 Pharmaceutical Factory (Lot№ 

9lo912 ． 

isolated lungs Guinea pigs 旱． 0，4— 26， 

we hing 338土 s 44 g were anesthetized with ip sodium 

pentobarbitaI 30 m g·L ． The isolated，ventilated， 

perfused lungs were prepared ”． The lungs were ven— 

tiLated with room air at a tidal volume of 3 ml an d a 

rate af 60 per min． The puIm onar y circulation was 

rinsed free from blood with Trig buffered Ringer SOIU— 

tion contsining 0．5 bovine serum album in． The 

system wag closed for reeizcuLation of perfusion at l2 

ml·ra in一‘with a roller pum p． Pen (0．5 or 1．0 m mol 

· L一 of final concentration)and／or PAF (1，0 nmol 

·L一 of final conce ntration given 5 m in after Pen pre— 

treatment) were added to the perfusate after 1 0_rain 

stable perfUsion． 

Pulm onary artery pressure and lung we ht were 

continuously m onitored using a PT l4M  pressure 

transducer (Gaolian Tratmducer Co，Shanghai )and a 

force displacem ent strain gauge transducer r№ 634 in — 

stltute，Departm ent of China Aviatfun and Aerospace  

Industry·Belling)· M ean pulmonary ea piHary pres— 

sure and filtration coefficient( )were determined ． 

The vascular resistan ce s were caIculated 

R。一 (尸．一 Pd)／q 

R 一 (P“一 P )／q 

R 一 R。—} R 

where R— R ，and R1 are the arterial， venous， and 

total vascular resistan ces， respectively，an d 0 is the 

perfusate flow rate． Relative lung water content was  

measured aRer perfusion and expressed as (wet lung 

weight— dry lung we_唁ht)／wet lung weight． 

RESULTS 

Lung weisht increment and relative lung 

water coutent In control group there w as n0 

evident increas e in lung weight(Fig 1)，which 

remained unchanged for at least 1 h· PAF 

treatment increased lung we ht by 2．44士 

0．97 g at 15 min when compared with control 

grouP (0．20士 0．21 g，P< 0．01)． The rela— 

tire lung w ater content was increas ed after 

PAF treatment(Tab 1)． Pretrca tment with 

Pen m arkedly reduced pulm onary edem a 

caused by PAF (Fig 1，Tab 1)in a co ncentra— 

tion—dependent m anner． Pen alone had n0 

significant influence on lung weight and rela- 

tire lung w ater content． 

Fig 1 Elfeet of pentoxifylIIne ／Pen)on platelet actl- 

rating factor—Induced Increment of lung we‘lht in lao- 

luted lungt． The weight of Isolated lungs in 5 groQps 

before petfusion wit=3．O5土0．sg g． (0 )control，n 
一 ‘guinea pigs‘(●)PAB (1．口nmol·L )，n一5_ 
(+ ) Pen (0．g mmol·LI1) + PAF (1．0 nmol 

·L-1)，n一5}(口)Pen(1．0 mmol·L-i)+ PAB(1．g 

nmol·L )，n一 5I(■ )Pen (1．g mmol ·L )，tF  g． 

茸土s' 。f < O．Og，‘P< O．Ol嘴 control ；。P< 0．og． ‘P 

( O．Ol PAF． 

Pulmonary vascular flirtalign coefficient 

There was an increase jn K，15 m in after 

PAF treatment (Tab 1)． Pret reatment with 

Pen attenuated the PAF—haduced increm ent of 

K r， w hich indicated decrgment of pulm onary 

VaSCU1ar permeability． There was  a close cu r— 

relation betw een the increm ent of pulm onary 

vas cular permeability and lung weight 1 5 min 

after perfusion· The relative lung water 

content and vas eular perm eability had no 

BJlu．E．』。‘ -‘Il。事 -§．' 
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Tab 1． Effects of pentoxlfylllne(Pen)on p]acelet activating faclor (PAF)’induced changes of pulmonary ffllra- 

lion coefflc1ent( )，relative lung water content(LWC)。and number of leukoeytes in perfusatea- n E— B 

guinea pies，i± s． ‘P> 0．05，‘P< 0．05， P( O．01∞ contro1． ‘P> O．05，‘P< 0·05， P( O-01∞ PAr· 

correla tion w ith the hum ber of leukocytes in 

perfusates after I5 rain perfusion． 

Pulm onary vascular pressure and resist— 

alice T here were no significant changes in 

pulm onary artery pressures among 5 groups 

before and after PAF and／or Pen treatmant． 

H ow ever·PA F treatm ent increased pulm onary 

capillary pressure and venous vascular resist- 

ance from the baseline value of 0．77士 0．49 

kPa and 儿20士 244 mN ·s·131 to I．06士 0．33 

kPa and L267士 L6 L mN ·s·m ～ ，respecttvely， 

after 15-ra in perfusion (Fig 2)． Pretreatment 

w ith Pen had no effect on the increm ent of 

capillary pressure and venous res~tance caused 

by PA F addition- Neither capillary pressu re 

— t■ -- ·̈ _ 

C● ■ ■¨ '●P P-4 P_  

FIg 2． Effect of pentoxitylIIne (Pen1。 O 5 mmo1 

．L ；Pen2，1-0 mmol‘L )on Plalelet activating fac— 

t0f (PAF，1．0 nmol·L一 )-induced changea of mean 

pulm onarY ~apillarY pressure In Isolated lungs E 

一 ●guinea p180- i±s． P> 0．O；．。P< 0．0E base— 

fine and conlro1． 

nor vascular resistance changed in lungs of the 

cont rol and those perfused w ith Pen alone． 

DISCUSsION 

The results showed that PA F signffieantly 

inereased lung weight and 1ung water content 

as w ell as vascular filtration Coefficla nt， w hich 

indicates that pulm onary edem a induced by 

PA F is m ainly due to increased vascular per— 

m eability． H owever， the eontribution of in— 

creased ca pillary pressure cannot be excluded 

as PAF could sliBhtly increase pulmonary ca p— 

illary pressure by cont racting venous vessels- 

T hese results agree to our previous study on 

isolated perfused rat lungs( ． 

0 ur results also dem onstrated that Pen 

attenuated pulmonary edem a in isolated guinea 

pig lungs perfused w ith cell—free solution． 

A lthough leukocytes could not be rinsed abso— 

lutely free from the pulmonary vasculature， 

there was no correlation of the severity of lung 

edem a w ith the 1eukocyte hum bar in per— 

fusates· w hich suggest that the effect of Pen 

to reduce lung injury in this model is not pri— 

m arily on 1eukocytes- 

M any studies show ed that agents that in— 

crease intracellular cA M P such as B-receptor 

agonists and am inophylllne could inhibit high— 

permeability edem a induced by various inflare — 

m atory m ediators~10．tl： O ur prelim inary 

study also revealed that isoprotereno1 signifi一 

蛳 一 一 l口 Ⅲ 

{ ●l ￡- ^tl■i ^II●，t l l- 
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cantly inhibited PA F—induced cellud ar morpho— 

logic changes and intercellular gap formation 

in cultured bovine Pulmonary endothelial eells’ 

and that Pen reduced PA F —induced hyperper— 

meability of endothelml monolayers (unpub— 

l~hed data)· T ogether w ith the present re— 

sults， it is suggested that Pen has direct vaS— 

cudar anti—perm eability effects by increasing 

endothelial cA M P 1evel and inhibiting interceI— 

lular gap form ation· 
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厶 摘要 血小板激活 因子(PAF，l nmol·L )．--f 

使离体灌注豚鼠肺重量和微血管液体滤过系数 

明 显增 加 ，己酮 可 可碱 (Pen，0．5和 1．0 mmo] 

·L )对此有明显抑制作用，但对 PAF l起的 

肺毛细血管压和静脉阻力的增高无 明显影响． 

各组动物肺水肿的程度与灌注液中自细胞数无 

相关关系，提示 Pen有直接抗肺血管通透性的 

作用． 
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