
C H A P T E R  V

DISCUSSION

E thy lene  g ly co l (E G ) and its  m e tabo lites have m any e ffects on b o d ily  
fu n c tio n  in  ingested dogs. The present s tudy showed tha t the body tem peratures o f  EG  
ingested dogs decreased. The depression, com a and sedative e ffec ts o f  E G  were also  
observed. I t  m ay be re la ted  to  the lo s t o f  body f lu id  and e lec tro ly tes d u rin g  p o ly u r ie  
pe riod  at the f ir s t 24 hours a fte r E G  in ges tion  . In  add itio n , EG  and its  m e tabo lites can 
in h ib it  energy fo rm a tio n , espec ia lly  the g ly o x y lic  ac id  w h ic h  has been show n  to  be a 
ve ry  po ten t in  v it ro  in h ib ito r  o f  m ito c h o n d r ia l e lec tron  trans fe r a c tiv it ie s  (Bachm ann  
and G o lbe rg , 1971) w h ic h  m ay cause the reduc tio n  o f  energy and heat p roduc tion .

The c lin ic a l s ign  o f  d ehyd ra tion  was apparent in  E G  ingested dogs. 
H ow eve r i t  d id  no t a ffe c t ca rd io vascu la r func tions . A lth o u g h  card iac in dex  in  g roup 2 
an im a ls ( E G  1 .5 .m l/kg ) was s lig h t ly  increased w h ile  to ta l pe riphe ra l resistance and  
pu lm ona ry  vascu la r resistance w ere  decreased. I t  has been kn ow n  tha t EG  is an 
o sm o tic a lly  ac tive  substance w h ic h  its  h a lf  l i fe  is m ore than 10 hours in  dogs ( D ia l et 
ah, 1994a) and m ore  than  7 hours in  hum an ( Jacobsen et ah, 1988). The serum  h a lf  
l i fe  o f  E G  can be increased i f  ingested  an im a ls are treated b y  e th y l ฟ coho l o r 4 - 
m e thy lp y ra zo le . T he re fo re , E G  cou ld  p a r t ia lly  h o ld  the f lu id  in  p lasm a be fo re  i t  was  
excre ted v ia  the k idney . The  presen t resu lts had shown the unchanged va lues o f  
card iac in dex , vascu la r resistance, and heart rate.

G ross appearance o f  the r ig h t sw o lle n  k id ney  was observed in  E G  ingested  
dogs w h ic h  was co in c ided  w ith  an increase in  the re la tive  r ig h t k id n ey  w e igh t. I t  
w o u ld  a ffe c t rena l hem odynam ics p a rt ic u la r ly  the e ffe c tive  rena l b lood  f lo w  and  
g lom e ru la r f i l t r a t io n  rate decreased s ig n if ic a n tly , whereas the rena l vascu la r resistance  
m arked ly  increased. These changes have been s im ila r ly  reported in  the case o f  rena l



ischem ia  (B u rke  et a l., 1984). The f i l t r a t io n  fra c tio n  o f  EG  ingested an im a ls  tended to  
be increased. A n  a lte ra tio n  in  rena l hem odynam ics m ay be resu lted  from  the  
co n s tr ic tio n  o f  bo th  a ffe ren t and e ffe ren t a rte rio les, bu t the degree o f  co ns tr ic tio n  o f  
the e ffe ren t a rte rio le s  m ig h t be m o re  than tha t o f  the a ffe ren t a rte rio le s  re su ltin g  in  an 
increase in  f i l t r a t io n  fra c tio n ( Rose, 1994).

In  the present study, m ost o f  the EG  ingested dogs showed the decreases in  
b lood  p H  and b ica rbonate , and m e ta bo lic  acidosis. H ow eve r, the  b lo o d  pC Û 2 was in  
no rm a l l im it .  The changes o f  c a p illa ry  wedge pressure and p u lm ona ry  vascu la r 
resistance w ere  apparent w h ic h  ind ica ted  tha t there was no p u lm ona ry  edema  
fo rm a tio n . T he re fo re  resp ira to ry  ac idos is w o u ld  n o t be suspected in  th is  study. U rin e  
pH  o f  the E G  ingested dogs decreased w hen  compared to  the co n tro l g roup . T itra ta b le  
acids o f  the E G  ingested dogs and the net acid excre tions w ere  also decreased. 
The re fo re  the  occurrence o f  ac idem ia  w o u ld  be due to  the im pa irm en t o f  e ithe r the  
ac id  e xc re tio n  o r the b ica rbonate  reabso rp tion  by the k id ney  in c lu d in g  an a c id ity  o f  
the E G  m e tabo lite s . The EG  m e tabo lite  a c id ity  espec ia lly  the g ly c o lic  ac id  has been  
show n to  be the m a jo r cause o f  m e ta bo lic  acidos is in  hum an ( Jacobsen et ah, 1988) 
and dogs ( D ia l et ah, 1994a). B lo o d  samples co llec ted  fro m  b o th  the pu lm ona ry  and  
the fem o ra l a rte ries showed s im ila r  pa tte rns o f  b lood  pH , concen tra tion  o f  p lasm a  
b ica rbonate , and p lasm a to ta l ca rbon  d io x id e  w h ic h  also re fle c ted  the m e tabo lic  
a c id o tic  status o f  the an im a ls as described by  I lk iw , Rose, and M a r t in  (1991).

U r in a ry  e xc re tio n  o f  e lec tro ly te s  were decreased espec ia lly  u r in a ry  
exc re tio n  o f  po tass ium  io n  in  E G  ingested dogs. These changes w ere  due to  the 
decrease o f  g lom e ru la r f i l t r a t io n  rate. The decrease in  u r in a ry  e xc re tio n  o f  am m on ium  
o f  E G  ingested  an im a ls  was also no ted  w h ic h  ind ica ted  tha t the decrease in  g lu tam ine  
ca tabo lism  in  the rena l ta bu la r ce ll was a ffec ted  (Rose, 1994). H ow eve r, the decreases 
in  o sm o la r clearance and w a te r reabso rp tion  in  the EG  ingested an im a ls  w o u ld  be 
another e xp lana tio n  fo r  the decrease in  the capac ity o f  rena l ta b u la r ce lls .
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O n  the con tra ry  to  the o the r s tudy in  cats tha t the g lu cosu ria  was developed  
w ith  the h ype rg lycem ia  (D ia l et ah, 1994b), in  th is  study, the g lu cosu ria  was apparent 
w ith  the n o rm og lycem ia . The ev idences fro m  th is  study w o u ld  suppo rt the present 
re su lt tha t the  g lu cosu ria  o f  E G  ingested dogs w o u ld  com e fro m  the decrease in  the 
capac ity  o f  rena l tu b u la r ce ll ra the r than  fro m  the o ve rlo ad ing  o f  the transport 
m ax im un  o f  g lucose.

The  present resu lts showed decreases o f  the concen tra tions o f  u rine  urea  
n itro gen  , u r in e  e lec tro ly tes , and u rine  o sm o la lity . These changes w o u ld  also re flec ted  
the loss o f  rena l tu b u la r capac ity  to  concentra te u rine . The la c k  o f  energy p roduced  
fro m  the m ito c n o nd r ia  in c lu d in g  the decrease o f  g lom e ru la r f i l t r a t io n  rate w o u ld  be 
in v o lv e d .

In  the present study, a fte r 24  hours o f  EG  inges tion , repe rfu s ion  in ju ry  was  
no t deve loped . S ince the e ffe c tive  rena l b lood  flo w s  d id  n o t re tu rned  to  the no rm a l 
le ve l. The  rena l o xygen  up take was low e red  in  E G  ingested dogs. These results  
im p lie d  tha t the bu rs t o f  superox ide  fo rm a tio n  d u rin g  repe rfu s io n  w o u ld  no t be 
deve loped.

X an th in e  ox idase a c t iv ity  in  the k id n e y  tissue o f  E G  ingested dogs was 
decreased in  the p resen t study. T h is  change m ay be caused b y  the  decrease in  c e llu la r  
pH  w h ic h  has been reported by  Porras, O lsen, and Pa lm er (1981 ) tha t w hen  the pH  
has been decreased fro m  9.9 to  6 .2 , the reac tion  constants o f  xan th ine  oxidase fo r  
oxygen  b in in g  and the rap id  rate o f  e lec tron  trans fe r have been decreased 20 -fo ld s .

The  l ip id  pe rox ide  le ve ls  in  the k id ney  tissue o f  E G  ingested dogs were  
increased in  g roup  2 and 3. The  increases o f  l ip id  pe rox ide  le ve l w o u ld  re fle c t the  
increase o f  free ra d ica l fo rm a tio n  in  the k idney . H ow eve r, the increase o f  l ip id  
pe rox ide  m ay com e fro m  o the r sources. S ince an evidence o f  le ukocy to s is  in  EG  
in to x ic a tio n s  was repo rted  by T ra il e t a l. (1984 ), and the phagocy tic  ce lls  espec ia lly  
neu tro ph ils  can produce free rad ica ls  v ia  oxidase and m ye lope rox idase  enzyme  
systems d u rin g  ha v ing  the phagocy tic  a c t iv ity  in  in ju re d  k id n e y  tissues ( W eiss, 1986).



In  a dd itio n , the increased adhesiveness o f  n eu tro ph ils , the  c e llu la r sw e llin g  
fro m  n e u tro p h il in ju ry , and the large num ber o f  in v o lv in g  n eu tro p h ils  m ay con tr ibu te  
to  the m echan ica l ob s tru c tio n  o f  some ca p illa ry  beds. These sequence o f  the events 
were ca lle d  the n o -re f lo w  phenom enon ( Lan tz , 1995). Ischem ia  also con tinues in  
these tissue beds and resu lts in  necrosis due to the in a b il i ty  to  rees tab lish  b lo o d  f lo w  
w h ic h  w o u ld  be anothe r exp lana tion .

In  conc lu s ion , th is  s tudy showed tha t the E G  a ffec ted  m a in ly  the acid-base  
status and rena l func tions . M e ta b o lic  ac idos is m ay  be deve loped  fro m  e ithe r the  
im p a ir  rena l tu b u la r fu n c tio n  o r the a c id ity  o f  the E G  m e tabo lite s . The changes o f  
rena l fu n c tio n s  m ay be due to  the decrease o f  b lo o d  p e rfu s io n  to  the  k idneys  and the  
rena l tu b u la r ce ll degenera tion re su ltin g  fro m  the to x ic  e ffec ts  o f  the E G  m e tabo lites . 
The m echan ism  o f  rena l tu b u la r necrosis was appeared to  be due to  the free rad ica l 
fo rm a tio n s , p roposed fro m  the increase o f  l ip id  pe ro x id e  le ve ls , a lth ough  the xan th ine  
oxidase a c tiv it ie s  w ere  no t increased. H ow eve r, the repe rfu s io n  in ju ry  was no t 
deve loped  in  th is  study.
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