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ABSTRACT   Lens protein-induced ocular inflam 

mation in rabbits was used t.o stuåy the action' mecha.. 

nism     of     some     an   inf1ammatory      agents. 

]ndomethaejna cyclooxy  nase inhibiωr       markedly 

reduced PGE1  and PGFl<<  in the   is and cUiary body 
 

at 2 h but PGE2   on1y at 4 h.   REV 5901    a' 
lipoxygenas  in-hibitor    only  signm.cal\lt}y   r.educed 

PGE2 levels in the ciliary body at 4 h.   PGFm  levels 

were not affected by REV 5901.   When indomethacin: 

and REV  5901i     were combined    both  PGE1    and 

PGf l<<   were suppressed at 2 and 4 h in both iris and 

cilii&fY body.   Neither matrj.ne  nor prednìsolone Ipro 
duecd significant effects on  the levels of PGE1  and 

POF1Cl 
owever prednisolone exhibited the great 

t reduction in chemotaxis of leukocytes fal10wed by 
REV 5901.  Indomethacin   on  the contra  pro- 

duced  a  significant increase chemotaxis of 

leuk ytes. Matrine produced a decrease in leukocyte 

unts but was not statistically signìficant. These rc 

sults indicate that indomethacÏD is effective in- the early 

phase of inflammation  to  reduce PG's  production 

whereas prednisolone and REV 5901 were more effec 
ve in the late phase of inflammation.   Combined use 

of REV 5901 and indomethacin could become a drug 

of thoice for  the  treatment  of ocu ar  inflammation 

without inducing corticosteroidal side effects. 
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The two  major classes of  anti-inflamma 

tory    agents .used  after  ocular  surgery  are 

steroidal and  non-steroidal anti-ittflammato 

ry  agents.    Neither  of   t:hese   two   classes  is 

ideal. The major ocular side-' effect  wÀich l m 

its the  uses  of steroidal agents is the  induction 

of  aD' iDcrease  in  in.tra-ocular- pressureω 

Non-steroidal   anti-inßammatory  drugs 

SAID) on  the  0 er  hand have  e  po 

tentiai of WOJ!c  B.mg the inflammation'  espec 

ially  during     the  late  phase  of ' the 

inflammatioD'.  Tbis  is due  to  the  fact  that a11 

present clinicaUy av.ai  ble NSAIP are prim   y 

cyclooxygenase   inhibitors.   Blocking   the 

cyclo'oxygenase  arm   of  the   arachidomc  acid 

(AA) cascade potentiates the  productioD of 

lipoxygenase metaboli   s which  are  ultjlnately 

the leukotrienes (LT).  The LT are  responsible 

for   the  late   phase of  tnflammation  and   the 

chemotaxis of  leukocytes(2-4}.  In a  previous 

study(S)       a     new      synthetic    lipoxygenase 

inhibitor    R.EV  5901    was  demonstrated to 

be  effective in  reducing the   late  phase   of   in 

flammation    and'  using    REV 5901  with 

indomèthacin  was  demonstrated  to    be  as 

e.ffective as   prednisolone  in  reducing  inflam 

mation.   However  when  RE5901  is  used 

alone m treatment of lens  protein-induced oc.. 

ula.r  inflam.mation'"    tbere was  an mcrease in 
the  early  phase of  inflamm'ation.  This obser 

vation was attFibuted \0 an' increase in the 

production of prostaglattdins caused by tl1e 

inhibìtion of  the  lipoxygenase arIU of  the  A.A 

cascade. 

Another  new   agent  which  shøwed prom 

hse tObe am eRective ocu  ar aD\  -inflammatory 

drug is matrine(6).   Matrine is  a   natural   sub 

stance iso ated   from:    the   plant    Sophora 

SUbp1ostrata.    The  mechanism.  of   action  of 

matrine  is  unknown' but  matrine  has  been 

demonstrated    to   possess    analgesic 

antipyretic  and   anti-inflammatory  pFoper- 

tles
(6-8)

 
 

Received 1990 Dec 10 

1Correspondence:Prof- 

 

Accepted 1991 Jan 20 

George C  Y  CHIOU: 

In this  study attempts have been  made to 

detert:nme the  mechanism of action of matrille 
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and-t con-arm the  mechanism  of  actionl of 

indomethacin      REV  5901     and  prednisol 

one-This was done  by determining  the con 

centra  on  of PGEpPGFM'and'  LTB4in 
Ele  iris     ciliary  body l      a-nd   the  rdinsby 

apPEed tome eye md 
ived 50μ1 of the' solvent. One 

appHcation  of the drugs   25μ1of    

weTe injected  intracamerany with  k 
Jneedidextreme care  was taken to 

tact  with.  tne  iris.    Rabbits were
 

mdioimmunoaωy. TheefmTeωcωtoωωfs theωse d<f <fU 
 

 

overdose of sodium' pentpbarbital. 
OD' the aωCCωumi u  tiωOB øfleukoωCY'teωs in tbe antωe 

rior cham.ber  of  the eye du ring in.ßammηlatiωon 
 

was 81so studied.  • 
 
 

MATERIA.LS AND' METHODS 
 

Materials    Indomethacin. was purchased 

from  Sigma  (St  Louis  MO).REV5901wts 

obtained   from    Revlon   Health  Care  Group 

(Tuckahoe NY).    PrednisO'lone used was a 10/0 

ophthalmic   sO'lution  (1010 Econopred)' pur 

chased from.  Alcon'  (F'ort Worth   TX):-. 

Matrine was isolated from the root  of Sophora 

subprostrata   by   a    previO'usly  repO'rted 

method(8).  BO'th  indomethacin and REV 5901 

were  dissolved   in  polyethylene   glycol   (Mr 

200) and then diluted  with aqueous  solution  to 

the Enal concentration of 1%.h4atTine was 

dissolved in normal  saline  tO' final  concentra 

tions of 1%  and  2%.    All drugs  were applied 

topicany in aliquots  of 50μl! to one eye of the 

rabbit 11  h prior to intraeameral admi    stration 

of  lens  proteins.     In thè  other   eye  of  the 

rabbit    the solvent was app1ied as a contro1. 

Lens protein     Lens protein  was prepared 

and  protein concentration was deterlnined  ac 

cording to  procedures  reported  previously(2). 

'IEe quantity  of lens protein in the lens protein 

preparatiωused  for      is  study   was    29.67 
mg-mr1. 

Rabbit preparaíioß     New Zealand albìn.o 

rabbits  of ei        sex weigbing 2.5-3.5 kg w 

used  for  thIS study.The rabbits werR 

 

R'adioimmunoω88Y  'Fhe  radi 

assay (Rl1A)  was  perføflned by: using 

DUTchased  hom  Advanced M 

(Cambridge MA).kits  were  used  to 

mine  the  concentration of  PG;E2' PGP 

and lTB4 in the iris  ciliary  body  and ret å 
 

F'or the  RIA  one  group of  rabbits w 
killed  at  2   and   another at   4  h  artCr 
intracameral injection of the lens protein. The 

wet  weights  of  ciliary body. and  re a 

weTe immediately obtam'ed.  The  tissues  were . 

homogenized in 1 ml of nor  a1 sa1ine acid 

to  pH  3-4. _ Two  mll' of  ethy1  acetate were 

added  to  the homogenate and  vortexed for 30 

s.  The  homogenate  was  then  centrifuged at 

1000 x g for 20 min.    The  eth yl acetate layer of 

the homogenate was removed and  evaporated 

under   nitrogen.  The  tissue   samples  were 

resuspended in buffer  solution pr'ovided in the 

RIA   kits.    The   prostaglandin RIA   wasper- 

formed   in  samples resuspended   in  0.5  ml   of 

buffer   solu.tion  and   the  leukotriene   RIA  in 

samp]es  resuspended in 0..3 ml  of   buffer.  The 

RIA  was  performed  according  to instructions 

provided in   the   kits.  The  RIA   saInples were 

centrifuged at 1000 X  g for  20 min after  the ad 

dition of charcoal (provided in. the  RIA  kit). 

'Fhe :supernatant wasde.canted and 5  ml of 

scirntii1ation  cocktail solution. (Uriiversal cock- 

tait  ICN  Biochemical Irvine  CA)  was 
 

anes  tized  by intramuscular 
 

jin eωωOn'OO added.The sam ples  were  counted iEn aliquid 
 

keta  m hydrochloride  25mg-kg-land 

xyhnne5mg-kg-1.The   anesthesia was 

ined   by   injection  of  LPfqmJ"n 

ydrochlodqf12.25mg-kiland  xylazine 

2.5.mg-kg every hOUT through0124t  the ex- 
penment.After the  rabbits W 

m t  . the d  we  ;:::; 
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scin  llatioD  Cou.nter (LS  5000  CE 

BeckmaD! FullertOD! CA)   for  10  min.. The 

results  were   calculatedas  per   instrωtìons. 

The  c?ncen ation of '  prostaglandin  and 

leukptnm wm expressed as  pg·(mgoftis 
SUlet  • 
 

 

aLeukocyte countv RabbIts killed  at4h 

alter injectiøn of lens  ptotein were  used in 

 
 

• 
 

• 

 



123.0 46.0 
111
 120.0 45.1. 46.7 18.0• 

.4 5.4". 
 

19.3 
 

8.1.. 
 

10.7 
 

3.9 • 
 

4 158.3 22.0 
 

6 
 

185.5 
 

46.8 
 

14 
 

17!1.0 
 

44.5 
 

6 
 

123.1 
 

16.1 
 

12.2 3.5 22.0 7.8.. 20..6:t 6.γ· 
 

31.0 
 

110.3 
 

1 05.6 
 

1;4:.9.' 
 

69.7 
 

1'6.1• 
 

. 

DO 
m% 

) 
 

seedon of-the study.Thezaqueoua humor was 

obtained fr.om the  eye  by  puncturing the 

cornea with  a 23'  gauge needle and  3-mli     syr 

inge.  After insertion o.f the  needle  into the .an.. 
 

teriør  chamber"  even   mixing of  the  aqueous 

humor  was  ensured  by  sUètioning  and' FÐ 

leasing  several times  with   the  syringe øefore 

drawing the  s.ample. The aq1ueous h.umor was 

en  placed in   an  improved  Neubauer cham 

ber and  the  leukocytes were cou.nted. 

RESVLTS 

The results ofthe  RIA are  shown in Tab' 1 

and 2.  Indomethacin significantly reduced the 

concentration of PGE2   and  PGF:za . in. the  iris 

and  ciliary body at  2  h  (early ph:ase). 

Indomethacin however   produced a  signifi 
 

cant  inα'ease in chemotaxis of leukocytes (Tab 
 

3).   REV 5901  only  produced a significant de 

crease  in PGE2    leveis in the ciliary body  at 4 h 

σab 1).     t also caused a significant reduction 

in     leukocyte   counts    (Tab    3).       When 

indomethacìn and  REV 5901  were 

cømbinedt  . there w.s• :signif.lC8l.\ll 

PG'B.2 and  PGP'74 at 2 ánd  4 h in 

and  the ciliary  body  (Tab 1 and 2). 

Neither matrine  nor  prednisÐ 

duced a  statistical1y significant change  li 

l'evels of. PGE2  or  PGF2<< .(Tab 1 and; ' 

'Fne  prostaglandin level  in  the 

without drug treatments is lower tha.n those m 
the iris and  ciliary body  in al1cases (Tab 1 and 

2).    The  levels  of  prostaglandin in  the. retina 

were  nøt   significantly different in treated and. 

control 'eyes foany of the  drugs tested except 

a  borderline reduction  of  PGE2  by 

indomethacin  plus  REV  5901  (Tab 1 nd  2). 

These results indicate that  the  inflammation 

induced by  intracameral injection of  lens  pro 

tein does not  affect the  retina and that the  top 

ical application of drugs to the eye does not af 

fect  the retina either. 

The   results of  the   leukocyte counts are 

s'bown  in  Tab 3.    Prednisolone exhibited. the 

greatest  percent  reduction  in   chemotaxis  of 

leukocytes. Matrine  produced  a  decrease  in 
 

 
 

Tab 1.  Effects 01 anti-inflammatory  ageQts 00 P..G. E1 productioD ioduced by le08 proteins at early pbase and late 

pbase 01inllammatlo .  • P> 0.05  p0"  05  cont:rol. 
 

- .; 

Contro1 eyes 

 
 
 
 
 

Treated eyes 
n 

Iris Cillary body Retìna  Iris Ci1iary bod y Retina 
 
 
 

Early phase <at 2 h) 
 

Prednisolone 4  95.9 25.1 
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l11.2 Ì 34.1 •  59.1 :t 12.2-  10.0 l.7 
111
 

 

Indomethacin 6  183.1 42.0 93.5 17.0 26.7 19.0 22.5 14.0..  11.0:t 2.0..  10.3  2.0. 
 

REV 5901 

Indomethacin 

+REV 5901 
Matrine 

8  183.8:t 34'.3  157.3 35.5 39.0 14.7 
 

4  94.4 5.8 72.6 11.0 9.2 .:t 2.6 
 

6  164.4:t 37.7 118.7 42.8 24.9:t 7.8 88.7:t 29.1 111 55.3:t 5.8 •  27.5 10.6* 
 

Late pbase <at 4 b) 
• 

Prednisolone 4  122.148.3 61.3:t 17.1 31.5 12.2 61.5  19.6* 114.0 45.5.  22.9 8.9 111 
 

lndometbacin 129.1 4 1.0 16.9 2.6 27.5 12. .' 22.0:t 8.S-. 33.3:t 27.8 • 
 

REV 5901 90.5 :t:22.8 1'3.3:t 2.4 1 1'-2.6 43.3 
111 

51.6 12.γ111 26.8 18.1111 

Indomethacin 
+REV 5901 

Matrine 
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Yb 3.  Eft tI  ofi andτ ßamm.atof ageQ 

koeyte dt  @  lDducedt  bJ. leD8\ p  tew' t late 

eot  fl.m   tio l.. B1:.O.05 V$ωB  1. 

• - 
aqueouß h.umor after ii1jectiQn of lens prote 

'fb:e 1!es"ults were  not  sigIlifica{ll difIer 

from  tbose obtained frøm oculat tissues. 
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kukocyte countsakhough  not statistically  sig 

hificant. 
 

Attempts to  deterrnine  the  levels  of
 

59.Ø:      'I}I   inn. Ðibè 

1eωukoωcytes  at  1ate   pMase  df  m   arnJnJ uωon{ω-5 
whe:reass!        incjrømt    aωci      enliânced  -ab1 33. 
Co    bìned  use  oî indometh.acin a .d RJ1V' S  1 
mMbi   d "G productiQ l ewnl  b ttet   ω   e 

use ofl predn1iSolone alqne. 
lêukotri  ee centratiøn i  1     ral)lbìt 0eul8.J' tis 

mewere ndoned  after sever  ttempts due 

p extmely low ieve18 0 lebb;u 

ωs eωs: all  eaωsurements in  iris  cilia  Y
 

 

1\1  ou'gh  matrine was  shø  -Jto inh  itE  

QC1!llar inflam   a  od   it dìd Q   bitfG 

oductiaili (Tab 11 and  2)  01\' 1  ocy;tç 
J' 

bQdy  and  ret;m.a w'ere 1 an6pg-mg-t 

even afker8h after  injection  of  the  lens 

fotm Attemptswmalso m to measure 

e concentration: of  leukotri ne  ill  he 

eJlemotws 8i  tftcantlty (TJab . These  rt 
sults  indicate at  either matrine: tis 8 weBk 

. 

alllh-inflammatøry agent Oli it  T'e'Pr BIS- m 

entirely new class  of aa FiZEEamm tif agørt 

}Which Suppress innammlationl W  hout eCg 
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aracltidonic cascade. 
 

It is  interesting  to note that lens  

protein ctèd ùl  acamerally ind'uced PG 

 syntheses main.}y .' the anterior part 

of. e eyes  (iris  and diary body but not in 

 Ehe back of  the eves 

• 
 

tory  action ..01 .    ÜPOXYIOD880 

\  rabbit.  J  Ocular Phørmøcol 1985: 

43hattacherjee ZI EZmmond  B; Bckins 

i(..  BfYeeta'  of Upoxygcnase 

leukocyte accumulation  in  the  rabbit  eye 

(re  a).  F'ur  er  leukotriene pzoducedm SamuelsOD B. 'Paole 1. R.  eds  Leu1co 

is lens  protein-induced infl1am'm'atioDI  modei 

was toø  littIe to be detected witb RIA.  There 
                              fore  lcukocytc chemotaxis has to.  b'c used  to 
r  Jepresent the late phase of in.Qamm.ation. 

 

 

REFERENCES 
 
 

. 1 Polansky  IR  Weinreb  RN.  Antiinf1ammatofY 

agents steroids  as  antiinßammatory agents.    fu: 
Seam M    ed.pharmacoJogy of the eye-Berhl: 

Springer    1985  :  459-538. (Bom  GVR .   Fatab 

A    Herken  ß. Welch  AP   eds.   Handbook of 

experime1Jt41 pharmacðlogy;   vol   69) 

2 Miyanø  K Chiou  GCY.  Pharmacological 

prevention of ocular  inflammation induced by lens 
• proteins.  Ophthalmic Res  1984; 16. : 2S6-63 

3 Chiou LV  Chiou  QCY.  Ocular anti-inflamma- 

other  llpøxyge7llUe  products.' NY:' Raven 

1982 :. 32S-3Ð 

S' Chang  M.S.   "Chiou' GGY.    Prevcntion  of 1mB 

protein  induced    ocular    inflammation     with 

cyclooxygenase and  Upoxygenase inhibitors.    J 

Ocular Pharmacol" 1989;  5 : 363-70 

6Cbuang CY    Xiao  JG     chiou Gey-Ocular 

anti-inflammatory actions of matrine.   J OcuJar 

Pharmacol 1987; 3: 129-34 

Che CH  Chuang CY Chen CF.  Study of thè 

aotipyretic  Il;ctiv.ity  of  matrine:  å lupin  alkaloid 

isollated from  Sophora  subprostrata. Planta 

Med  1986; 52 : 343 

8 Cho.  CH     Chuang - CY.    Study  of  the  anti 

inflammatory  action   of   matrine:     an   alkaloid 

isolated  frorn   Sophora   subprostrata. IRCS Med 

Sci  1986; 14  :  441-2 
. 

 
 

- --- - .....  s " '" ..... .- -- ..--'"- - -'"..'"..--- "... -- """"" - - - -." -'" " .""" .."  " 
 
 
 

Acta pharpptacologica sinicd1992 M ar;  (2)  ; 125-131 
 
 
 

                                                      of direct  lytic  factor  00  isolated 
workg guinea  pig hc'arts • 

• 

 

HUANG Shou-Jian 

'Sun Yat Sen University 
 

• 

WU Chu-Kun  SUN Jia-Jun  (Department of  Pharmacology 

ofMedical Sciences   Guangzhou 510089 China) 
• 

 

ABSTRACT The  positive inotropic and'the toxic ef 

fects of direct lytic factor  (DLF) on tbe  oltated work 

mg guinea pig hearts were studied.  As compared  Wlidll 

 

 

myocardial  o gen consumption  anq. efficiency wel'e 

cl1aaged ltit1tle.   TÀe cardiolonic effect of DLF was al 

so ebserved by recording the isometric contractions of 

baseline valuest DLF  1-10μg. mr-I increased . the isoia  d guinea  pig papillary  uscles and.  by de 
aortic flow up to 138%  cardiac  outpt 116%      left 

ventricular  pressure  volume  work   136%     left 

ventricular pressure 114010    dP / d  mu      130%    Vma 

8%   and mean aortic  systolic pressure 114%  but 
ron y flow was decreased  by.. 16%  onl   an- average 

=6)-However head  mte  remained  constanb 
 
 
 

Rmived19    Apr 26              .     A     pted          Jan 14 
• Pr ojCct supported by thc N"ational Natural  Soienω 

FUMUonofCMna        3"46 

termining     the     left     ventricular     pressure     and 

dP / dtmall   i.n'   anesthe    ed  dogs.    Neither   sponta 

aeously beating rate of rig11t .. iUin nor the excitabili 

ty ofleft  atrium     ';110 was affected by DLF.   The re- 

sults show that ÐLF  is one of. the cl;lrdiotonic agents  . 

witbout chronotropic effect and its coronary 

vasooonstnctioll  efTect   plays  an  ùnportant  part  in 

heart faUure. 
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