
arrhythm ias are generated． The drug concen— 

trations are expected to be higher in groups in 

which the drug studied is administered prior to 

occlusion or o11 repotfusion th an that admini~ 

~erexl during the occlusion period． 

The classification of the anfiarrhythmic 

agent M I2 could also be evaluated by the 

~owing of intraventricular impulsc conducUon 

and listed int0 the Ic group~,s) same as 

changrolin． 
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常略啉的 6个吲哚衍生物的抗心律失常活性 

戴德哉、蒙 沛、黄 蜡 、刘 杰、成建华、 
陈云海、仇怡堂、黄丈龙、彭司勋 
(中国药科大学药理研究室，南京 210009．中国) 

摄耍 以抑制豚鼠畦巴因诱发室速而转为窦律的维持 

时间．比较心律失常的强度．Y,5L嚷啶堇的 MI2最 

强(>60 miⅡ)，比常咯啉(25 min)强 2．4倍 抗胆碱作 

用亦碱弱．在不同时间给药，比较对再灌诱发心律失 

常的抑制作用．在再灌的即刻或结扎前 30 min 给 

药，抑制作用最强．由于抑制室内传导．MI，可能属 

于 Ic类． 

美t词 吲骧类：抗心律失常药：略唑啉类；心肌梗 

死；心室纤一 

⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ～ ～  

中国药理学报 ActaPharmacologicaSinlca 1991 Sop；12(5)：415—420 

Effects of intratracheal instillation of fenvalerate on the ultrastructures of 

pulmonary alveolar macrophages in rat 

WANG Xin—Ru· ZHAI Wd-Lei(Department of Occupational Health aad Toxicology． 

Nan]ing M edical College．Nanflng 210029， China) 

ABSTRACT On 1 d aftcr instillation of fcnvalcrate 

【Fen)0 19，0．93， 4．66-and 23．3 mg，ks- ，and oil 

30 min． 4 h， 1 d， 4 d． and 7d afterinstillation of 

Fen 4．66 mg· ks一。 by a single intratrachcal 

Rece ived I989 Sop 12 

in 卜 lation． respectively． the ultrastructural 

changes m rat pulm onary aDeo|ar macrophage s 

(PAM)wcrc obeerved。 and the toxicity indices m ) 

wel'c calculated． It was found血 at the ineffectire dose 

ofFcn wa s 0．19 mg ·kg- ， and 血e thre shold dose 

was≤ 0 93 mg· kg。。 ¨ welt as the serous 

—N 七 一／_薹 ～ P一 
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intoxication dose≥4 66 mg·kg一．The rcsul~sug- 
Best that Fen is quickly toxic to rat lungs and quickly 

biodcgradcd in the lungs． 

KEY W ORDS valcratcs； irrigation； bronchi； 

pulmonary alvcoli； macrophagcs； electron micro— 

scopy； toxicology；pesticides 

Fenvalerate [Fen， (R，s)一 —cyano-3- 

phenoxybenzyl(R，S)一2一(4一ch10r0phen 1)一 

3-methylbutyrate】is a synthetic pyrethroid 
pesticide which possesses broad spec trum and 

high insecticidal activity． Iow mammalian 

toxicity and low residue in the biosphere ． It 

has bee n widely used  to control insec ts and 

many insect vectors of disease in agriculture， 

forestry， livestock breeding， household， 

stored products， and horticulture． Although 

Fen is not found to have any deleterious effbct 

such as c8 cinogenicity， teratogen icity． and 

mutagenicity‘”， its adverse effec ts have been 

reported  on respiratory system of thc workers 

exposed to jts wettable powder in the field‘ 

and its vapour in the air of worshop H ow— 

ever， the mec hanisms of Fen toxicity and its 

metabolism jn lungs have not been yet re． 

ported ln Iiterature ． Thc prese nt study was to 

find the ineffcct[ve and threshold doses of 

Fen． to observe its loxic cffccts and investi— 

gate the mechanism of intoxication． 

METHoDS 

Forty Spraguc—Dawley rats， 8，weigh． 

ing 196± SD 1 5 g． plovided  by Animal Rc． 

search Center of Nanjing Medical College， 
wcre at random dcvided into 10 groups． Thc 

~chnicaI grade of Fen com posed 0f 9o 5‰ ac- 

rive ingredient was obtained ltom Jiangsu In． 

stitutc of H ormonc． A single intratracheaI 

instillation of Fen was performed  at 0．19． 

O．93， 4 66． and 23 3 mg- kg- ， respec- 

lively． The rats were sacrificed  on 30 min， 4 

h， 1 d， 4 d． and 7 d after druginstillation． 

and were bronchoalveolar lavaged(4,~)
． The 

preparation of PAM  for transm ission electron 

microscope f1’h]lips EM-400， Holland)was 

the same as that mentioned in referenec f6)． 

Thc ultrastructuraI parameters of PAM  were 

calculated by means of coherent multipurpose 

test system and coherent double 1attire test sys- 

tcm fn=36 cells)． Data were analysed bv 

ANoVA ． 

RESUI S 

Chang~ in two-dimensional im ages On 

l d after the jnstillation of Fen and on the dif- 

fcrent time aftel"instillation of Fen 4．66 mg - 

kg- 。 the changes in PAM  two-dimensional 

images were shown in Fig 1． PAM  mere． 

branes were seriously damaged at doses of> 

4．66 mg-kg-。 (Fig 1 A—D，Plate 1)．The 

common fcatures of the dam aged wcrc： 1、 

PAM plasma membranes were broken． G olgi 

area fG0)was part1
．

；broken and even dis- 

appeared， part of lysosom al membrane was 

split(Fig l C)．some of lipid droplets(LD) 

were accumulated in primary lysosomes Ly) 

(Fig l A)and others scattered in cytoplasm 

(Fig l B，Plate 1)． 2)Cytoplasm， full of 

residual bodies fRB)， secondary lysosomes 

(sLy)．and free ribosomes(FR)which fell 0仃 

from rough endoplasmic reticulum (RER)． 

displayed a number of Iamzllar bodies(L81 

(Fig l A， B，Plate 1)． 3)Mitochondria 

(M I)， RER， and smooth endoplasmic 

reticulum (SER)were c0nspicu0usly reduced 

jn number, And the expansion was shown in 

their membrane structures． A number of M i 

indicatcd cristae lysis． matrix swelling， and 

vacuolization (Fig 1 D，Plate 1)． Fen 0 93 
mg·kg-。 only induced cristae lysis or m atrix 

swelling in some of M j． whilc the other 

submicrostructurcs did not display any ab— 

normal changes(Fig 1 E，Plate 1)． Fen 0 19 

mg·kg- had no effect on PAM ultrastruc- 
turcs． On 30 min after instillation， cytoplasm 

indicated the shrunk Go， m any of PLy， a 

small number of large heterolysosomes(HLy) 
which phagocytized  Fen 巾icr0oarticIes． and a 

一 
0 

￡ ．  ̂ 0 ． 
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sma]l number of large auto]ysosomcs(ALy) 

which phagocytized PLy or Mi(Fig 1 F，Plate 

l1． On 4 h after instillation， cytoplasm 

showed a number of large H Ly 1ike the 

insect-eaten materials and vacuolated Mi(Fig 

l o，Plate 1)． 0n d l after instillation， the 

changes in PAM subm icrestructures were 

shown in Fig 1 A—D． On d 4 after 

instil]ation， the developed Go and a Iarge 

number of PLy and SLy appearcd in 

cytoplasm． Besides， numbers of M j， 

RER，and SER were obviously increased(Fig 

lH，Platel】．0n d 7 afterinstillatinn，PAM 

ultrasturcutres returned to norma1． 

Changes in 

M orphometry or stereology 

volume， surface area， number 

sWuctar ~ 

alIows the 

and 】incal 

· 4l7· 

extent of the structures in three-dimen sions to 

be assessed fram the tw0一dimensiona1 images 

0r TEM．In this paper．volume density(Vvi) 

was the tota1 volume of a component i within 

the iota1 cytoplasm ic volume of PA M in s0c． 

tion． Surface density(Svi)was the$urfacc 

area of a com ponent 1 per unit cytoplasm ic 

volum e． Numerical density per unit area 

(Nai)was the profile number of a particle i 

within the cytoplasmic are．~． Numerical densi． 

ty(Nvi)was the number of a particle i within 

the tota1 cytoplasm ic volume． Specific surface 

( i)was the ratio of surface area to volume 

frscion ofa component j． T0ta1 area ofouter 

mcmbranc(si)o was the product of outer 

membranous surfhce density(Svi)a and aver- 

age cytoplasmic volume(Vp) ab l，Fig 2)． 

Tab 1- Ul怔-I仃毗 ut-l parsmeteru Df mRothotnltta‘M')， lymseme‘L )， tad Rpld droplet(LD)in pulmonary 

．1veolar maernpha8es all the tits Oll l d after lnatBlatloa of 耵-krate(Fen)． =36 eel ． f土SD． Ml： 

‘P)0．05． 。。P(0．02． ⋯ P (0．01 control andO
．19mg·kl～ group． P>0|05． “P<0．02 23．3田皇· 

ks～． Ly： ‘P>0．02， ¨P(0．05。 ¨ <0
．
Ol vJ~onUol amd 0．19 田t· kg-。 flt'oup

． P>0．05 0．93． 

●．615。 and 23．3 mg·kg- gteUp． 尸<0．05 23．3 mg ·kg- gm ap． LD： ‘，> o．05， ¨户<0|05 v centra1． 

@-19- -ld 0．93m毫，kg-l IrolI p_ P>O．05Ⅵ 23．3mlt·kg-。 It~ up
．

十+P<0．05 ns ntns l--d 23
．
3mg·kg一‘ 

oIlp． 

Note： Vvi— volume density． Svi— surface density． 5i— specific surface ． Nal— Rumedcal dens ity per umt 

arc丑．Nvi——numerical density (Si)o ——totalarfa ofoutermembrane 
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Fig 2． Ultnu~tructural chmlges In pulmomLry-lTeo|ar mterophtges from tbe ra Oll the different time after-single 

~ atraeheat jn砒lll·t n of fe”l1H-t乇Wen)4．66 mg·kB一． n=36 cej】-for e~atro| (0 )。 |yaosome (● )， 

mltocho~lrla (x)， ．ndlipiddroplet (口)．jI士SD． ‘P>O．05， ’-p<0．05， ¨ <O_o1 control group． 

Changes妯 tnxkity i~dex(Tn T1 was 

the toxicity ratio of the exposure group to the 

contro1 group． Thc form ula of T1 was： 

TI=z[wi(Ei／Ci)】．．Ei and Ci indicate the 
dgtected values of the selected indicators from 

the exposed and control groups．respectively． 

W i expresses the weighting coefficient deter— 

mined in light of the origins and biological sig— 

nificances of the selected indicators． 

’M i=Ci／Ei． Thc results of PAM TI 

calculated from Ly，LD ，and M i were prcs— 

ented _nTab 2． 

nISCUSSIoN 

According to the changes in tw0一 

dimensional im ages， submicrostructurat 

morphometry parameters． and T1 0f PAM  

after instillation 0f Fcn． we found that Ly 

and LD in ca sed with 1ogarithmic exposure 

dose． butM i， RER， SER， and GO showed  

decreased tendencies． Thc fact showed that 

changes in PAM subm icrostructures exhibited 

dose—dependent relatinaships to some extent 

According to these data， we conclude that 

inefTcctive dose of Fen to PAM is 0．19 

-荨 叫J 叶  

∞ ” 0 

．

E  

 ̂ d等 岂 三0> 

1．一． 

O  6  2  8  4  O  

2  1  1  0  O  ：  。 。  
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Tab 2． Toxicity Index fI1)of pulmouary alveolar卫-c ph-窖矗 fl瑚 raw 1 d after|I— №tI蛆 0f feavalerate(Fen) 

md at different times after Inaflllafloa of Fen 4．66 m2·kg-。
．
^一36 eells． 

Fen， 

mg·kg 

Lysosom~ Lipid droplet M itochondria 

Ei／Ci Wi Wi(Ei／Ci)Ei／Ci Wi Wi(Ei／Ci)Ci／Ei Wi Wi(Ci／Ei) 

0_19 2．6S 

0．93 3．6S 

4．66 4 2 J 

23．3 4 79 

ARer instillation 

30miIl 3．78 

4 h 6．66 

l d 4．2l 

4 d 6_17 

7d 2．16 

0 

0． 

0． 

0． 

0 16 

O l6 

0 l6 

0 l6 

0 l6 

042 

0．57 

0．68 

0．78 

0．60 

1．06 

0 68 

0 99 

0．35 

2．48 

3．1 S 

6 36 

6 81 

2．42 

3．02 

6．36 

2．06 

I_S8 

002 

0．02 

0．02 

0．02 

0．02 

002 

002 

002 

0．02 

0．05 

006 

0．13 

0．t4 

0．0S 

0．06 

0．13 

0．04 

0 03 

2 04 

2．47 

S．08 

5．76 

5．30 

6．88 

5 08 

2 5 J 

1．99 

O． 

0． 

0． 

0． 

O．10 

O．10 

O．10 

0．10 

0．10 

0．加  

n24 

n5l 

0．S8 

0．53 

0．69 

0．5l 

0．25 

0．20 

0．66 

0．89 

1．32 

1．49 

J．19 

1．8l 

1．32 

I_27 

0．57 

mg ·kg～． and threshold doseis 0．93 mg· 

kg～． which further ver es the conclusion we 

had m ade previously ． In view 0f PAM  as 

the major means of det0xi ing inhaled indus- 

tria1 chemicals． and lts functiona1 conditions 

which effectively reflect the physiologic and 

pathologic states of lungs，the result is one of 

the scientific base s for tbe fo 订nulation of Fen 

hygicnic standards． 

The damage of lung cells is an important 

mark of the 1vng parenchyma injury．On l d 

after instillation of Fen> 4．66 mg·kg～， 
PAM  cytoplasm showed a large number 0f 

RB．NvLy『0．70)increased by 1．5 times over 

contro1． yet decreased  41％ w that of4 d and 

45％ that of 4 h after the instillation At 

the same time， NvLD f0．32)was twice as 

much as that of 4 h and 3 times as much as 

廿lat 0r 4 d． Thc fact indicated that lysosomal 

membranes had been split(Fig l C) Wc hold 

幽 at it is not only a direct factor which caused 

PAM  autolysis， but also an important factor 

which induced the lung tissue injury． 

Besides， a num ber 0f LB which appeared 

PAM cytoplasm showed that typeⅡ epithelial 

cells(EP．Ⅱ)had been damaged． 

PAM  dam age and its recovery are assoc i． 

ated with the physical and chemical properties 

of Fenn舯
． Fen is a kind of highly lipophific 

pyrethroid pesticide containing alpha-cyano． 

Fen quickly affoc ts the ionic balance and alters 

the three —djmcnsiona1 structure of biomcm - 

branes when it js in contact with tissue ce lls． 

This study support the viewpoit． On 30 min 

after instillation． the form ation of ALy sug- 

gested  that phagoc ytosis of SLy had been acti- 

rated greatly asa resultoftheinjury0fMi and 

Ly themselvcs． thORgh ino'eases in PLy， 

SLy， and HLy were protective responses from 

Fen． The reason that PAM damages returned 

to nO1Tfla1 on about 4 d 1atcr 1ies in the fact 

that pyrethroid pcsticidcs in mammals are rap． 

idly biodegraded  and th e products are quickly 

excreted  because of oxidation by mixcd-func． 

tion oxidases or because of the metabolism of 

ester cleavage．The rapid recovery feature，of 

courso is also connec ted with PAM  cytokinefic 

change ”． The abovc-mcafioned  time— 

responsc characteristic is of an important 

refcrentia1 value in the prophylaxis and trea t- 

merit ofacute Fen intoxicafion occupationally． 
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气管灌注氰戊菊醋对大鼠肺泡巨噬细胞超做结 
构的影响 

王心如 ，翟为雷 (南京医学院职业卫生与毒理学 

教研室．南京 210029．中国) 

挺妥 采用电镜检查和形态学计量技术观察氰戊菊醋 ． 

(FeⅡ)对肺泡巨噬细胞的毒性，并以毒性指数 n洋价 

中毒效应程度．发现 Fen的无效剂量为 0-19 mg· 

k|～．阈剂itS0．93mg·kg～．>4．66mg·kg 可导 · 

致严重的细胞生物膜损伤．染毒后 4-24 h为反应高 

峰期．TIffi 1．81-1．32．4 d后恢复正常．结果提示， 

Fen具有毒性作用发生快及生物降解快的特点． 

美t词 戊酸盐类；{童洗术；支气管；肺泡；巨嚆细 ． 

胞；电子显微镜拉查；毒理学；农药 

中国药理学报 A cta Pharmacologica Sinica 1 991 Sop；12(5)：420—422 

二氢埃托啡对离体豚鼠回肠、小鼠和兔输精管电场刺激收缩的影响 

王丹心、奏伯益 (军事医学科学院毒物药物研究所．北京 100850．中国) 

Effect of dil’ydroetorphlne oIB coaUactloa response of 

霉-|--pIl lle．Ⅲ。 moul~． and rabbit ru ~eferemt ht- 

^Icd electric field BrimMlatlon in t'itro 

WANG Dan—Xin。 QIN Bo—Yi rInstitute of 

Pharmacology and Toxicolog~． Academy of MHitary 

Medical Scicnce$．Bein g 100850' China1 

ABSTRACT Dihydroetor~hine (DHE) inhibited 

co ntraction respo nse of isolated guinea pig ileum and 

mouse vaB deferens induced by electric field 

Received 1990 Nov 5 Accepted 1991 M ay 2 

stimulation with IC50 values of(4 4土 4．31 x 1o． 

molI L and (I．1± I．41× 10 mo卜 L『 

respectively． The曩c effects 0f DHE were antagon~zed  

by naloxone(Na1)． On guinea pig ileum，the antag- 

onistic effect of Nal against D HE was similar to those 

ags．mn morphine and etorphilie HowevcT． on 

ulou~ vaB deferens． n1e antagonis~e effect of Na1 

against DHE was more potent than those against 

morphine and etorphine
． Beside DHE showed [in． 

ta窖0histic effc吐 o12 k-rece ptors in isolated  rabbit VaS 

defer@rls 

KEY W ORDS dihydroetorphine； m orphine； 

naloxone； ileum； V&S dc rens 
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