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Body weight loss, feed intake, organ weights and gonadotropin levels in male and female rats treated with saline or T 3 
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Male Female 

Saline T a Sal ine T 3 

N u m b e r  of r a t s  7 8 

B o d y  w e i g h t l o s s { g )  �9 -0 .6  ~: 3.5 b 30.3 ~: 5.7 
To ta l  feed c o n s u m e d  (g} o 404 ~: 11 406 j :  24 
Testes  (g) 3.38 • 0.02 3.50 n~ 0.08 
Ovaries (mg) -- -- 

Seminal vesicles (rag) 329 ~t= 16 333 =t= 9 
Pituitary giand (mg) ~ 13.3 • 0.6 12.8 ~: 0.3 
Pituitary FSH cone. (~xg/mg) o 5.52 =~ 0.62 5.74 • 0.44 
Pituitary LH eonc. (~g/mg) ~ 8.2 -~ 2.0 10.7 n~ 1.7 
Serum FSH cone. (ng/ml) 372 ~_ 25 316 :t: 26 
Serum LHeone. (ng/ml) a 15.7 • 2.4 22.0 j :  3.1 
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2.6 ~: 3.7 
251 ~: 8 

78 ~ 6 

18.7 -L: 1.8 
1.13 ~: 0.05 
6.5 • 0.6 

331 -2= 30 
22.8 :~ 4.5 

8 

27.6 :t: 6.9 
250 ~: lO 

86 z]z ii 

19.5 zc O.8 
1.23 =L 0.14 
4.8 :~ 1.0 

320 =t= 33 
12.6 ~: 2.3 

~Ta treatment P < 0.01. bMean • S.E. cSex p < 0.01. aT 3 treatment X sex P < 0.05. 

in ra t s  of e i ther  sex and  did no t  a l ter  the  weight  of 
seminal  vesicles in males.  The ovaries of female ra t s  
receiving T 3 con ta ined  numerous  large corpora  lu tes .  
The pro longed ma in t enance  of corpora  lu tes  in hyper -  
t hy ro id  ra t s  has  been r epo r t ed  previous ly  4. T 8 t r e a t m e n t  
had  no effect  on the  concen t ra t ion  of gonado t rop ins  in 
the  p i t u i t a ry  g land or on the  concen t ra t ion  of F S H  in 
the  serum. A s ignif icant  (P  < 0.05) T 3 t r e a t m e n t  X sex 
(or strain) in te rac t ion  was no ted  for se rum L H  concen- 
t ra t ion .  This  resul ted f rom T 3 causing a reduc t ion  in L H  
concen t ra t ion  in females  while in males  i t  t ended  to  
e levate  L H  levels. 

The dose of T 3 employed  in th is  s t u d y  was approxi -  
ma t e ly  13-fold higher  t h a n  the  dose required to res tore  
metabol ic  ra te  to normal  in t hy ro idec tomized  ra ts  11. The 
h y p e r t h y r o i d  s ta te  was conf i rmed by  the  body  weight  
loss in t r ea t ed  animals .  The reason for the  lack of effect  
on food in take  is unknown.  I-IsIEH and  TI 1~ have  repor ted  
increased feed consumpt ion  in ra ts  t r e a t ed  wi th  thyroxine .  

The results  ob ta ined  in th is  s t u d y  prov ide  no evidence 
t h a t  t he  h y p e r t h y r o i d  s t a t e  adverse ly  affects  gonadot ro-  
p in  secret ion or sex organ weights  in male rats.  In  
h y p e r t h y r o i d  female ra t s  however ,  se rum levels of L H  
appear  to be reduced.  A l though  ovar ian  weigh t  was no t  
affected by  t r ea tmen t ,  we have  assumed t h a t  the  main-  
t enance  of ovar ian  weight  in t r ea ted  ra ts  was due to the  
presence  of m a i n t a i n e d  corpora  l u t e s  and  therefore  was 
no t  indica t ive  of normal  f u n c t i o n .  

In  th is  s t u d y  we have  assumed t h a t  t he  differences 
be tween  the  males and  females  r epresen ted  sex differences 

however  the  poss ib i l i ty  t h a t  some of the  a p p a r e n t  sex 
differences m a y  have  been the  resul t  of s t ra in  differences 
should no t  be overlooked.  

Rdsumd. Chez des ra t s  adultes,  mgtles et  femelles,  
t rai t~s ~ la t r i i do thy ron ine  (TD, on a remarqu~ une pe r te  
de poids  qui n ' e s t  pas  dfle ~ une d iminu t ion  de consom- 
mar ion  de nourr i ture .  Les n iveaux  s6riques de l ' ho rmone  
lut6inisante  semblen t  6tre r6duits  pa r  le t r a i t e m e n t  au T 3 
chez les ra t s  femelles, mais  non pas  chez les ra t s  tomes. 
Le niveau s~rique de l ' ho rmone  s t imulan te  de la follicule 
e t  le n iveau p i tu i ta i re  de gonado t rop ines  ne sont  pas  
affect~s de faw signif icat ive par  le t r a i t e m e n t  au T 3. 
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Effect of  Lact ic  Acid  on the  A g g r e g a t i o n  of H u m a n  
A d r e n a l i n e  and Co l lagen  

In t r avascu la r  coagula t ion  is r epor ted  in connect ion  
wi th  h y p o x a e m i a  and  anoxaemia  under  var ious  clinical 
and  exper imen ta l  s i tua t ions  1-4. As a consequence  of 
t issue h y p o x a e m i a  and /o r  anoxia,  l ac ta te  m i g h t  be 
increased in t issues and  bloodS-L In  animal  exper iments ,  
t h rombos i s  was observed  af ter  i.v. in jec t ion  of lactic acid s. 
Lact ic  acid has even been  repor ted  to  increase p la te le t  
adhes iveness  in v i t ro  9. This  suggests  t h a t  under  these  
condi t ions  lactic acid p lays  an i n t e r m e d i a r y  role be tween  
h y p o x a e m i a  and in t ravascu la r  coagulat ion.  Consider ing 

Plate l e t s  Induced  by  A D P ,  

th i s  evidence,  we have  inves t iga ted  in v i t ro  the  effect  of 
hype r l ac t ae idaemia  on the  h u m a n  pla te le t  aggregat ion,  
induced  by  ADP,  adrenal ine  and  collagen. 

Materials and methods. H u m a n  blood was col lected 
f rom the  an tecub i t a l  vein  of h ea l t h y  volunteers  (who had  
no t  t aken  medica t ion  wi th in  t he  previous  week) in to  
1/10 its volume of 3.1% t r i sod ium citrate.  P la te le t  r ich 
p lasma  ( P R P  was p repa red  by  cen t r i fuga t ion  of the  
blood a t  180 •  for 15 min  a t  room t empera tu re ,  and  the  
p la te le t  coun t  was d e t e r m i n e d  using an au toma t i c  



1400 Specialia EXPERIENTIA 29/11 

par t ic le  counte r  (Celloscope 101, Linson,  Stockholm,  
Sweden).  Aggregat ion  of p la te le ts  was s tudied  tu rb id i -  
metr ica l ly  a t  37~ w i t h  cont inuous  recording of l ight  
t r ansmiss ion  ( E E L  Ti t ra tor ,  E v a n s  Elec t rose len ium 
Ltd,  Essex,  E n g l a n d  and  Recorder  Beckman,  Model 
1005, USA).  0.1 ml  of lactic acid (AnalaR, England)  a t  
var ious  concent ra t ions ,  or o ther  t e s t  subs tances  were 
added  to 0.9 ml  of P1RP (containing 2.5-3.5 • 10 ~ p la te le t s /  
ffl), i ncuba ted  for 3 rain a t  37 ~ and p la te le t  aggregat ion  
was in i t ia ted  by  the  add i t ion  of 0.1 ml  of one of the  

;AOP/12 g/m') 
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Fig. 1. Effect of lactic acid on ptatelet aggregation induced by ADP 
(final concentration 1.2 [xg/ml) ADP added at zero time to PRP which 
had been preincubated at 37 ~ for 3 min with 0.15 M NaC1 or lactic 
acid in increasing concentrations. Final concentration of lactic acid 
were: A) 0.0; B) 0.2; C) 0.4; D) 0.8 mg/mh Final pH were: A) 7.8; 
B) 7.6; C) 7.4; and D) 7.2. 
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Fig. 2. Effect of lactic acid on platetet aggregation induced by ADP 
(final concentration 0.6 Fg/ml). ADP added at zero time to PRP 
which had previously been preineubated at 37~ for 3 min with 
0.15 M NaC1 or lactic acid. Final concentrations of lactic acid were: 
A) 0.0; B) (~)0.4; C) 0,8 mglml. Final pH were: A) 7.8; B) 7.4 and C) 
7.2. 

following agents :  A D P  sodium salt (Sigma, St. Louis, 
USA) dissolved in t r i s -buf fered  saline (0.12 M NaC1, 
0.03 M tris-HC1, p H  7.4); adrenal ine  dissolved in tris 
buffered saline 1~ and  collagen f rom t endons  (Sigma) 
p repa red  as descr ibed by  HOLMSEN et al 1~ and  di lu ted  
wi th  0.1% acetic acid. P la t e l e t  aggregat ion  was assessed 
b y  measur ing:  1. m a x i m u m  aggregat ion  (MA) i.e. the  
m a x i m u m  change in l ight  t r ansmiss ion  expressed as a 
percen tage  oi the  difference in l ight  t r ansmiss ion  be tween  
P1RP and  P P P  for each de te rmina t ion ,  2. ini t ial  ra te  of 
aggregat ion  (IRA), increase in l ight  t r ansmiss ion  (ram 
char t  paper)  dur ing  the  f irs t  30 sec and  3. r value,  t he  
t ime  elapsing be tween  add i t ion  of agen t  and s t a r t  of 
secondary  wave  of aggregat ion.  The m e a n  and  range  of 
7 expe r imen t s  are recorded.  

Results  and discussion. Lact ic  acid added  alone to 
c i t ra ted  P R P  at  a f inal  concen t ra t ion  in p l a sma  of 0.2 to  
0.8 mg /ml  (a concen t ra t ion  reached  dur ing  condi t ions  of 
metabol ic  acidosis), did no t  induce p la te le t  aggregation.  
These observa t ions  are in con t r a s t  to  t he  resul ts  ob ta ined  
by  the  in v i t ro  expe r imen t s  of LABORIT and  ORNELLAS 9. 

Lact ic  acid in v i t ro  p roduced  a concen t r a t i on -depen  
den t  inhib i t ion  of t he  A D P  induced  p la te le t  aggregat ion  
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Fig, 3. Effect of HC1 on platelet aggregation induced by ADP (final 
concentration 1.2 txg/ml). ADP added at zero time to PRP which had 
been preincubated at 37~ for 3 rain with 0.15 M NaC1 or various 
concentrations of hydrochloric acid (10 -3 N) in 0.15 M NaC1. Final 
pH were: A) 7.8; B) 7.6; C) 7.4 and D) 7.2. 
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Table I. Influence of free lactic and hydrochloric acid as compared to Na-lactate on platelet aggregation induced by ADP, adrenaline and 
collagen 

Test reagent Final PIatelet aggregation 
(final concentration) pH 

ADP (1,2 p~g/ml) ADP (0,6~xg/ml) Adrenaline (3.6 ~xM) CoIL (2/xg/ml) 

IRA MA IRA MA r MA r MA 
(mm) (%) (mm) (%) (see) (%) (see) (%) 

Saline control 7.8 22.4 
Lactic acid (0.8 mg/ml) 7.2 15.3 
HCI (5 • 10-3N/ml) 7.2 15.7 
Lactic acid (0.8 mg/ml) + NaOH 7.8 19.7 

41.9 17.0 35.5 73.2 45.5 48.2 40.3 
23.0 14.6 17.4 96.6 40.2 48.5 40.8 
25.5 14.8 19.4 92.4 40.6 45.9 39.1 
38.0 15.4 35.4 73.2 44.6 48.4 40.1 

The values represent means from 7 experiments. 
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Fig. 4. Effect of lactic acid and pH on platelet aggregation induced by adrenaline. PRP had been preincubated with A) 0.15 M NaC1 (final 
pH 7.8); B) lactic acid (final concentration 0.8 mg/ml, final pH 7.2) ; C) hydrochloric acid (final concentration 5 • 10 a N, final pH 7.2) and 
D) lactic acid neutralized with 0.1 M NaOH (final concentration of lactate 0.8 mg/ml, final pH 7.8). At ~ adrenaline was added (final con- 
centration 3.6 [xM). 

(Figure 1). This inhib i t ion  seems essent ial ly  to  effect  the  
second phase  of the  p la te le t  aggregat ion  (Figure 2), and 
thus  p robab ly  the  release of A D P  f rom the  platelets .  In  
the  expe r imen t s  of Figure I and  2 the  final  p H  var ied  
f rom 7.8 to  7.2, according to  lactic acid concent ra t ion .  
Add i t ion  of various concen t ra t ions  of hydrochlor ic  acid 
to  the  P R P  to  va ry  the  p H  be tween  7.8 and  7.2 caused 
an  inh ib i t ion  of A D P - i n d u c e d  aggregat ion similar  to t h a t  
induced  by  lactic acid (Figure 3). These resul ts  suggest  
t h a t  the  effect  of lactic acid on A D P - i n d u c e d  p la te le t  
aggregat ion  is a due to the  p H  lowering effect  of the  acid.- 
Ev idence  for th is  is t h a t  lactic acid neut ra l ized  to p H  7.4 
w i th  0.1 M N a O H  and  p re incuba ted  wi th  P R P  (final 
concen t ra t ion  of lactic acid 0.8 mg/ml ,  final p H  7.8) has 
no influence on p la te le t  aggregat ion  as compared  to  t he  
contro l  (Table). 

The results  of expe r imen t s  w i th  adrenal ine  as the  
aggregat ing  agent  are shown in Figure  4. The lactic acid 
and /o r  acidosis pro longed the  lag phase  be tween  p r i m a r y  
and  secondary  aggregat ion,  ind ica t ing  inhib i t ion  of the  
release reaction.  The neut ra l ized  lactic acid did no t  
influence the  adrena l ine- induced  p la te le t  aggregat ion.  

Col lagen-induced p la te le t  aggregat ion  was no t  influ- 
enced by  lactic acid (final concen t ra t ion  be tween  0.2-0.8 

mg/ml)  and /or  t he  c o n c o m i t t a n t  change  in p H  (final p H  
be tween  7.8-7.2) (Table). 

The descr ibed p h e n o m e n a  suggest  t h a t  hyper l ac ta -  
c idaemia  alone does no t  p lay  a role in t he  induc t ion  of 
in t ravascu la r  coagula t ion  by  inf luence of p la te le t  ag- 
gregation.  

Zusammen/assu~g. Nachweis ,  dass  die Milchs/ture die 
dn rch  A D P  und  Adrenal in  induzier te  Aggregat ion  der  
mensch l ichen  T h r o m b o z y t e n  h e m m t  und  keinen Ein-  
fluss auf die Kol lagen- induz ie r te  P1/ i t tchenaggregat ion 
in v i t ro  hat .  Die H e m m w i r k u n g  ist  unspezif isch,  k o m m t  
sie infolge der  pH-Ver sch i ebung  in saurer  R i ch t u ng  
zus tande.  
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