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SU,MMAItY 

A s t u d y  wan m a d e  of  the  ef fec ts  o f  e t h y l  c a r b a r n a t e  (u re than )  in low conccn t r a~ ionz  
on  the  c l o t t i n g  o f  b lood  p l a s m a  a n d  on t h e  a c t i v i t y  o f  c h y ~ o t r y p s i n .  An i n h i b i t o r y  
effect  was  f o u n d  on  the  c l o t t i ng  of  d i lu te  s h e e p  p l a s m a  wi th  u r e t h a n  concent ra t ion .¢  
in the- t;~.ng~ 2o-- I5o triM. "['he ,~ctiou o f  c r y s t a l l i n e  t: c h y m o t r y p s i n  on  N - a c e t y l - L -  
ty ' ros ine  e t h y l  e s t e r  w a s  i t .h ib i ted  b y  c o n c c p t , ' a t l o n s  as  low ,as 8 to  6,o mM.  ri,~.-~ 
a r e  u r e t h a n  c o n c e n t r a t i o n s  i , o r m a l l y  f o u m l  in tlie o r g a n s  o f  a n i m a l s  which  hz, v~ 
r e c e i v e d  the  u s u a l  a n e s t h e t i c ,  a n t i m i t o t i c  or  ¢; ,rci 'aogenic doses  o f  u r e t h r m  (I rn.g/~ 
o f  b o d y  weigh t ) .  Most  rel×~rtt~t inhibition.g of  e n z , m , -  a c t i v i t y  d u e  to  u r e t h a n  hawc 
r e f e r r ed  to  m u c h  h igher  c o n c e n t r a t i o n s .  

T h e  n o n - c a r c i n o g e n i c  h o m o l o g  o f  u r e t h a n ,  n-l)rol>yl c a r b a m a t e ,  w a s  f o u n d  to 
i nh ib i t  c h y m o t r 3 , p s i n  a c t i v i t y  to  the  s a m e  deg ree  as  u r e : h a n .  Th i s  sugges t s  tha~ t|,,: 
a n t i p r o t e o b  : ic a c t i v i t y  o f  e t h y l  c a r l m m a t e  is n o t  spcc l f ica! ly  r e l a t ed  to  it~ ca rc inogen ic  
p o t e n c y .  

I NTW(OIM.;C'f  IO.N 

I n  the  c o u r ~  of  s t ud i e s  on  the  m e c h a n i s m  o f  e thy l  c a r b a m a t e  (u re than )  carcinogc, l r~i~ 
it  b e c a m e  o f  i n t e r e s t  to  i n v e s t i g a t e  t h e  e n z y m e  .system wlt ich c a t a b o l i z e s  u r e t h a n  1. 
A poss ib l e  m e c h a n i s m  for  the  b r e a k d o w n  of  uretha_n m a ~  i n v o l v e  an  es te rase .  U r e t h a n  
is an  i n h i b i t o r  o f  b o t h  c h o l i n e s t e r a s e  ~.a a n d  pseudochol ines terase-*  a n d  has  been  
r e p o r t e d  to  inh ib i t  c r u d e  p r e p a r a t i o n s  o f  ~ , m e  p r o t e o l y t i c  e~lz3~nes ~. R e c e n t l y ,  
SCHUEL s found  t h a t  c r y s t a l I i n e  p r e p a r a t i o n s  ~ff c h y m o t r y p s i n  or  t r y p s i n  cou ld  b e  
u s e d  to  r eve r se ,  in p a r t ,  the  a n t i m i t o t i c  a c t i on  o f  u : e t h a n  on the  c l e avage  of  eggs  
o b t a i n e d  f r o m  the  m a r i n e  anneLid w o r m  Chae.lopter,s pergan~,~taceous. W e  i n v e s t i g a t e d  
in vitro t he  effect  o f  u r e t h a n  on pro~eol~ t ic e n z y m e  s y s t e m s  n o t  p r e v i o u s l y  s t ud i ed  
w h i c h  are  c a p a b l e  o f  u t i l i z ing  e s t e r s  a_¢ suh~ t r a t e s ,  in o r d e r  to  o b t a i n  i n f o r m a t i o n  
f r o m  the se  m o d e l  s>.~tems on poss ib le  i n t r a c e l l u l a r  s i tes  o f  a c t i on  o f  u r e t h a n .  T h e  
poss ib le  r e l e v a n c e  t o  ca rc inogenes i s  o f  a n y  s i tes  c l iscovcred cou ld  be  t t ~ t e d  b y  c o m -  
p a r i n g  the  e f fec t s  o f  e t h y l  c a r b a m a t e  w : t h  t h o s e  o f  e n e  o f  i t s  n o n - c a r c i n 0 g e n i c  h o m o -  
logs,  e.g. n - p r o p y l  c a x b a m a t e .  

P r e s e t  addr~-~: Syracuae. University Medical School. Syracuse. N.Y. tU÷S÷A.). 
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MATERIALS A.~D METHODS 

l)etermim~tion of t~lasma clotti~e ~im¢ 

She e p  p l a s m a  was p r e p a r e d  b y  col lec t ion  o f  b lood  f ro m  the  j u g u l a r  ve in  in 
p o l v p r o p y l e n e  c e n t r i f uge  t u b e s  c o n t a i n i n g  one  t e n t h  v o l u m e  o f  4'~'b s o d i u m  c i t r a t e .  
T h e  blood was c e n t r i f u g e d  a t  2 - 4  ° a t  t he  h i g h ~ t  speed  o f  the  ~ r v a l l  SS-z cen t r i f u g e  
!3 ° oc~ × g) for 5 rain a n d  the  p l a sma  p o u r e d  off  in to  p las t ic  t u b es  which  were  
s to red  in t tw deep-frt.~.ze at  a p p r o x .  - - ~ o  °. Assays  were  i ~ x f o r m e d  b y  a s l ight  modi -  
Iicazion o f  the  metbt~d of  SWOAP ,x.~r., KU]ZtNC, A ~. D i lu ted  p l a sm a  {either zo  o r  z5 °,,'~, 
p lasma  in o.~54 -~ NaC|)  in o .5-ml  po r t i on s  a n d  0.5 ml  o f  u r e t h a n  .~dution or  o f  
<Lz54 ~]1 XaCI were  p i p e t t e d  in to  zz × 75 m m  ac id -w ash ed  P y r e x  te~t tubes .  T h e  
,x ' s tem was a c t i v a t e d  by  the  add i t i on  o f  50/~1 o f  o.x M CaCla. T h e  t u b es  were  c a p p e d  
wi th  Pa ra f i lm,  m i x ~ t  by  invers ion ,  and  i n c u b a t e d  in a 37 " w a t e r  b a t h .  T h e  en d  
point  use'2 was t he  f o r m a t i o n  t~f a c o m p l e t e  gel  (which wa~ d e t e r m i n e d  b y  inverti i~g 
the  tube) .  Cont ro l  a n d  e x p e r i m e n t a l  d e t e r m i n a t i o n s  were  p e r f o r m e d  s i m u l t a u c o u s l y .  

l)etcrm;na¢ion af chymotryt~sin acti~itv 

Crs:st;dline t t - c h y m o t r y p s i n  o b t a i n e d  f rom th e  W o r t h i n g t o n  Bit, chemica l  Cor-  
porally,n,  Fr, ehold ,  N. J .  (U..q.A.) was  a s say ed  s p c c t r o p h o t o m e t r i c a U y  7 aecord i r ,  g 
t<~ ~ modi f i ca t ion  of  t he  m e t h o d  o f  SC.HWl~.RT A,~D TAKENAKA ~. R e a d i u g s  were  
t a k e n  oP a 1½ckman  DU spec t r<~photometer  a t  x-rain i n t e r v a l s  in cells m a i n t a i n e d  
a t  combatant t e m p e r a t u r e  b y  mean~" o f  w a t e r  c i r cu l a t i on  coils  s u r r o u n d i n g  t h e  cell 
c o m p a r t m e n t .  I n c u b a t i o n s  were  ca r r i ed  ou t  in a t o t a l  v o l u m e  o f  3.z m l  o f  0 .05 M 
~adiunx p h o s p h a t e  buf fer  a t  p H  7.0 c o n t a i n i n g  2 . 3 - x o  -~ M N - a c e t y l - L - t y r o s i n e  e t h y l  
ester .  T h e  cnzx 'me was  used  e i t he r  i m m e d i a t e l y  a f t e r  be ing  d i s so lved  in z o  • M 
ltCI or after" s to rage  in a deep- t r eeze  a t  a p p r o x .  - - 3  o°. (The  fresh e n z y m e  h a d  s l igh t ly  
h igher  ;x.:tivity t h a n  the  f rozen  a n d  t hawc~  samples . )  E t h y l  c a r b a ~ t a t e ,  n - p r o p y l  
c a r b a m a t e  and  con t ro l  de t e rmlna ! i tm~  were  r u n  simultancotL~ly.  T h e  n-pr<~pyl 
c a r b a m a t e  was m a i n t a i n e d  it~ solu*ion at  r M c o n c e n t r a t i t m  b y  b,  i n :  k e p t  a t  37 ° 
pr i~r  to di lut i -m i~a the  i o c u b a t i o n  nfixture_ 

RERUL'I'~ 
Inhibition cf ~lasma ~lott; ng 

_~ince .~haFp a n d  co aveni~_nt end  po in t s  o f  f irm clots  were  o~,r; :,~ed at  f inal  
p lasma c o n c e n t r a t i o n s  of  r o  and  zz.5°A>, w i th  a v e r a g e  c lo t t ing  tizt~es o f  3.2 a_rtd 
4.4 mir .ule~ r~.~p~:tivcly, these  dill, dons  were  used  in t h e  a s say  ~yste,~a. 

T h e  inh ib i t ion  of  d i i a t c  sheep  p l a sma  c lo t t i ng  b y  urt~tha,a ~s showrl  "-11 Fig.  I. 
F r o m  z4 to  48~'~, inh ib i t ion  was obtaine~l w i th  final u r e t h a n  c o n : e n t t a t i o n ~  r, m g i n g  
f rom 20 to  x5~'~ ~ M .  

In  ~rder  t~ de t e ,~ f i ue  w h e t h e r  t he  c lo t t i ng  t ime e f  mou~c ~lood cou ld  I ~  oro- 
longed  b y  p r e v ious  m e t h a n  a d m i n i s t r a t i o n ,  adu l t  f emale  C57BI_,'6 mice  were  g iv en  
i n t r a p e r i t , n e a l  iu iec t ions  of  ~.5 mg  n r e t h a t , / g  b o d y  w e ig h t  (as a t o %  ~ l u t i o n  in 
de i0nized  water) .  Cont ro l  mice  were  i n i ee t cd  w i t h  e q u i v a l e n t  J o l u m e s  o f  o .x54 I-1 
NeCi s ~ u t i t m .  Blood  was  t a k e n  z h a f t e r  t he  in j ec t ions  b y  b l eed ing  f r o m  th e  o rb i t a l  
sinus. T i m i n g  was  begun  w h e n  0. 5 ml  was  col lec ted  in a xz-n  ~ i;~.avy w-died  corneal  

B~o~A~M~. ~'i~pAy~..4c~,  67 (zc~3) 435-440  
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Fig. l. I nh ib i t i on  of  .~hc'~.p t) l~m,~ ,-h,ltiwg by  ureth,~n ~.:,,.tlhation ~ni(ttlr,~.~ ~.',tr.t:lii~",! r,~ r)r 
ZZ.5~..'~ citrr~tcxI ~il~'~.~l'~ p l ~ m a  ztnd e i t h e r  u r c t h a n  ~,r o 15-t M ";~t( I. A tota l  v o l u m e  of  i ml ".va.~ 
a c t i v a t e d  w i t h  5 o ; d  of  o . t  M Cat;I ,  _ an,:  tllctlt,A~.-I ~,~1 +;7 ulitll t h e  f o r m a t i o n  of  a comph: t t :  gel 
{ tes ted by  i n v e r s i o n  o[ tht" tol~-}. Th,. 0a.,~he0. !t~z In~;ic~tcs the  e x t r e m e  of  t he  rliltgt: t)f cone.-<,l 
va lues .  T h e  e x p e r i . n v n t l t |  l - , in t~  reT,r,~,.nt a,er,'tgc.~ of deterrni, ' lati(nla ~tt Ihe t~ 'o dihttior..:  o f  

plasm,~ used.  

P y r e ~  c e n t r i f l ] g e  t u b e .  T u b e s  w e r e  k e p t  a t  r ( ~ , m  l r m p e r a t u r e  ( a p p r o x .  z 3 :  ) a n d  

w e r e  t i p p e d  e v e r y  15 s e c .  E a c h  t e s t  w a s  p c r f ~ r ~ n e d  .~e ,3a ra te ty .  T h e  a v e r a g ~  c l o t t i n g  

t i m e  o f  b l o o d  f r o m  c o n t r o l  m i c e  ~ a s  3 t h i n  (×) s , ' c  a n d  o f  b l o o d  f r o m  u r e t h a n - t r e a t e d  

m i c e  2 m i n  5 0  - ' ~ ' ,  s h o w i n g  n , )  i n h i b i t i o n  h y  u r c t h a n  ,,f w h o l e  b l o u d  coagu ta t i ' , l i l+  

Inhibition of ch_vmotrypsin activity 
I n  te~ts  ~'~rried ou t  a t  a f inal  u r e t h a n  c o n c e n t r a t i o n  o f  6.25 • To -a M a n d  :l t e m -  

p e r a t u r e  of  3o ~, inhibi t i t ,n  o f  c | , .vmt~tD' .~in a c t i v i t y  wa.~ d e m o n s t r a t e d .  Fi~+-~ 
s h o w s  thi.~ i nh ib i t i on  :tt two  c o n c c n t r a t l t m ~  t,t c h y m o t r y p s i n .  

I 

• B 

, - - "  - "  - w  - -  • . , - ~ - - - - - . r  m 

0 ? 4 6 8 lO o 2 4 o B 

Tw,ne ~--~.,) 

Fig.  z. Inh . ib i t ion  o f  c h y r n o t r y p s i n  a~-tivity by  t~rethan. ~ - - O .  cont~'ols t.o~-¢rlapping circi~--~ 
i a d l c a t ~  d u p l i c a t e  re~t l ings) :  H .  incub~-tion~ ~ i t h  o.- '5" Io  -z ~1 ureta~an. A, 2.65/~g e n z y m e  
~ : lded  ; B. 1-33 ,uR e n z y m e  a d d e d .  I n c u b a t i o n  a t  3 0 '  in a to ta l  w , lu rae  o f  3.~ m! contah~ing  2.3 • xo-" 

,N'-acetyl-L-tyt 'c~ine e t h y l  e~ter sn , l  0.05 M s,M|ium pho.~phate ~uf fe r  a t  p H  7.o. 

Biochim. Biophys. Acta, 67 [*903) 435--44 o 
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T o  a p p r o x i m a t e  m o r e  c tose ly  to  phys i o log i ca l  cond i t ions ,  t h e  i n c u b a t i o n  t e m -  
p e r a t u r e  was  ra i sed  to  37 ° a n d  lower  c o n c e n t r a t i o n s  o f  u r e t h a n  were  t e s t ed .  F r o m  
the  in i t ia l  s lopes  o f  the  activity eurv, :s  ( d r a w n  as  in Fig. z) the  inh ib i t i on  o f  c h y m o -  
t r y p s i n  a c t i v i t y  was  c a l c u l a t e d  a n d  p l o t t e d  as  a f unc t i on  o f  the  final u r e t h a n  c . n -  
ccntra t io .q .  F r o m  z 4 tt~ 38°{, i n h i b i t i o n  wa.~ f o u n d  a t  c o n c e n t r a t i o n s  o f  u r , ' t h a n  
r ang ing  f r o m  xo to  no m M  (Fig.  3)- 

+! f 
+: ! /  ....... 

o oba oh4 o~e 
Flnol ¢ ~ e n l r o l ~ t ~  OI ur~t~3NO~) 

Fig 3. Inlxibi t ion of  chymot .~ ' p~ in  a c t i v i t y  a t  37 ° a.b a f u n c t i o n  o f  ure th&n conc.e,'ttratiot=. IncubuL- 
ti,)n m i x t u r e  as in Fig.  zA. J'he d ~ h e d  linc i n d i c a t e s  t h e  cxtre.-vtc o f  th,-+ r.~nge o f  c o n t r o l  v;xh, es. 

In o rde r  to  d e t e r m i n e  if th is  i n h ~ , i t i o n  w a s  as  spec i f ica l ly  l i m i t e d  to  t h e  e t h y l  
t.=.M L'r oC c a r b a m i c  acid  as  is the  c a r c i m ~ e n i c i t y  o f  t h e  c a r b a m a t e  homologou.~ series~, t°, 
para l le l  d e t e r m i n a t i o n ~  o f  t he  inhibito. '~" caImcit .v  of  e t h y l  a n d  .+t-propyl ,+a rbama tes  
were  ca r r i ed  , ,ut .  In  all t e s t s  z - p r . p y l  ca , ' ban~a ie  a n d  e t l , y l  c~trt~amate s h o w e d  
s imi la r  i n h i b i t o r y  ac t iv i t i e s ,  as  m a y  be ~*:¢n f~om Fig. 4- 

E 
P~ 

30 

i!! / 
Tumm trait0 

J.qg. 4, [ n l d b i U o n  o f  c h y m o t r y p ~ n  a c t i v i t y  a t  37 ° b y  e t h y l - a n d  n-propylc .~rUamate~.  O - - O .  
con t ro l ;  H ,  e t h y l  c a x b a m a t e :  C - - - ~ .  R-propy l  c a r b a m a t e .  I n c u b a t i o n  m i x t u y e  a~ Ln Fig,  =A, 

Bioc&im. Biopkys..4eta. 67 ~t963) 435-440  
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The  I),~-,ibility t h a r t  u r e t h a n  could  ac t  ;is a ~tt!,~rrate #:n chym,~t ryps in  or t ryp-  
sin, t h o u g h  un l ike ly  f rom co~asicleration~ ,~f t!:~' ,~-~-ifi.=ities o f  these  I~!lZ.'~Tf.~e$ l t ,  ~'¢a5 

a i l e d  ou t  bv  t!ire,.t ,~--t. :vC!,.y~.:otrvv~in and c rvs ta l l ine  [yophi l ized ~.rypsin wet  ~ _ 
a s s a y e d  a a t  a final concc:~t ra t ion  of  75H~.;ml ariel -.:r l~i-{ 7"4 and ()-3 for the i r  ab i l i ty  
to  ca tabo l i ze  [¢agbo~t,'l-t~C]~lretlla|l. [-l(~th enzvr,  lt,~ ptov,_-d c~)mpk,teI.v inzrt i~ 'e  on 
o.o2 M u r e t h a n  ;iv suo ' ; t ; a te .  

[ "~ L :";( "'. ' " ;5  L (~ N 

A l t h o u g h  the  .~arcl t  fi~r mbibi t ior ;  of  sp,., ii-c ,..~,:-. ;t~t' s~.-.*.te,n~ to  e'~ptain u t ' c th : t t f ,  
mechani.~m of  a~t'tion 12.ta ]~,-'1~ been p;trs, led fr~r m a n y  ~,'~ars. ~ O ~ ' I . A N ; ~  A N D  "~VILLI,%MS- 

ASH.MAN t3 c onc luded  a f t e r  a : ,urvev nf tht- lit-r:d',t~t to  ~c:.jI t h a t  " 'at:y ~igniflcant 
e n z y m e  inh ib i t ion  wi th  c~mccnt ra t ions  t>f qr,-tb.:t.-, cc :mparab!e  wi th  t h , s e  a t t a i n e d  
in t he  t issues o f  an ima l s  treatexl wi th  t u m o r  itAl..bitt~ry d o ~  :ff thi.~ s u b s t a n c e  has  
y e t  to  I-e demon .~ t t a t ed '  . In n!roo.st a'll the  ~xl~eri,"n";~ts ~tarve~'ed i.,y ~OVI.AND AND 
WII.LIAMs-AsllEMAN. :rod tht~.e put,lisl~cd to d;tt,.L e o z y m e  inh ib i t ion  takes  place at 
concentra* . ions  o f  u r e t h a n  t w e n t y  to  f if ty time:, th<:~. (ound  111 bl,~)d ,Jr o t i ler  o . y ;m s  
a f t e r  admin i s t r a t ion , :  o f  I nag uret};'an/[: o f  }',aal:" ':.~igltt (ec!uiv:dent to  ~t raM. which  
is an  anes the t i c ,  a n t i m i t o t i c  and  carci~togenic, dose).  "l'f,e p resen t  e x p e r i m e n t s  -,lemon- 
s t r a t e  t h a t  ',x~,ll t h e  c l o t t i n g  o f  d i lu te  b lood pla.~uia and. c h y m o t r y p s i n  ac t ing  in vitro 
~re inbihitect h 5, concentrut 'c;n:~ ~.f urett ' ,au wi th in  the  r :mge o f  ca rc inogenic  doses. 

"l'he a n t i t : ! ¢ tdng  a~:tivity o f  urett ' . ;m in ~t d i lu te  p l a sma  s y s t e m  as opposed  to  
lack o f  a n y  effect  in r ive  m a y  b~.: exp ld ined  b y  the  f,~'eat e x c e ~  o f  c lo t t ing  / ac to r s  i:: 
whole  blc~x! c,r p l a s m a  ta (e.g. a 2 ~ ,  3o2-fo[d exct~s  of  prt~throrqhin) which  m a k e s  
q u a n t i t a t i v e  e v a l u a t i o n  o f  ant . ipro:eolyt i t :  a c t i v i t y  e x t r e m e l y  difficult .  In v iew of  tLi.: 
a n d  the  c0mpl i ca t i (m t h a t  o thec  processes  b~,rsicles pr,~*eolysis are  involved in pla.~ma 
clot~.ing, i nh ib i t i on  0f  c h y m o t r y p x i n ,  :~.n e n z y m e  which  shows  h igh  act ivi t ,"  on native. 
pr t ; te in  s u b s t r a t e s  prt~,.,ided a m o r e  a m e n a b l e  rt:<~el for a pos.,;ible in vivo ac t ion  o f  
u r e t h a n  on  intraceIlul-:tr protelna.,~e~ such a.~ t h e  ca thepsk t s .  

T h e  .sinfiiar inhibiter'v" e f iec ts  of  e t h y l  c~trbama*.¢ and  t h e  a lmost  nonca rc ino -  
gen ie  ~.x° n - p ] o p y l  c a r b a m a t e  ¢,n c h y m o t r y ' p s i n  a c t i v i t y ,  would  ir~dicate t h a t  
th i s  i nh ib i t i on  is p r o b a b l y  no t  r e l a t ed  to  u r e t h a n  carcinogenesis .  Howeve r ,  it is 
c,~,.;,:ei'¢able *):at i nh ib i t ion  c,f proteol3: t ic  a c t i v i t y  p lays  a role. i,~ the  bl~×zkage 
o f  cell divivi-,:t p r o d u c e d  by  the  u r c t h a n  .~.ries, if a p r o t e o l y t i c  ntolail~.zatvJ[t s tage  
i.~ nece .~ar )  for t he  f o r m a t i o n  or  m a i u t e n a n t ' e  o f  the  mitot.;c spindle  or c ]eavage  
fu r row an. 

In  this  c e r m e t , i o n ,  the  f inding b y  ~CHUEL t b a t  u r e t h a n  inh ib i t ion  of  the  clea- 
v a g e  o f  Chaetoplerus perga~,w~ttareous eggs m a y  be par t i a l ly  re.versed b y  appl ica .  
t ion  o. r o.z-o.cw~z~,'o ch_vmotryps in  ,~r tr~"ps'n n.~n, a m o n g  o t h e r  agents ,  i~ of  g rea t  
in te res t .  

S ince  u r e t h a n  can ac t  a t  the  s tage  o f  c l eavage  fu r row f o r m a t i o n  and cau.se 
regress ion  o f  t h e  f u r r o w  once  f o r m e d  as well  as clestt-uction of  the  m i to t i c  spindle  t : - ,  
i t  m a y  i n t e r a c t  w i th  a labi le  i n t r ace l tu l a r  so l -ge l  equ i l ib r ium,  as d iscussed  b y  ANDER- 
SO.Mill Ass tmt ing  u r e t h a n  t o  act  b y  v i r t u e  o f  i ts  a n t ] p r u t e o l y t i c  a c t i v i t y  in such a 
s y s t e m ,  one  m a y  .~i~'cuIate t h a t  a cc,nt inual  s u p p l y  o f  n ew ly  / 'ormed s t ru , . tu ra l  
c o m p o n e n t s ,  p r o v i d e d  b y  a contin'a; 'd low level  p r o t e o i y t i c  a c t i v i t y ,  ~ nece~sat3 for 
t h e  m a i n t e n a n c e  as well  as the  f o r m a t i o n  o f  t h e  spindle  a n d / o r  c l eavage  furrow.  
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