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Histometric Determination of Collagen Fibers in 

Tile p r e s e n t  s t u d y  was des igned to  reveal  t h a t  unde r  t he  
metabo l i ca l  effect  of d iabe tes  tile collagen f ibres depos i t ion  
decreases  in expe r imen ta l  wounds ,  and  the  s imple  m e t h o d  
w h i c h  is ut i l ized to  achieve  the  resul ts  m i g h t  be used  as a 
r a t iona l  tool Ior fu tu re  inves t iga t ions .  

2¢Iateriats and methods, T h i r t y  male  a lbino r a t s  of 
~Tistar s t r a in  weighing an average  of 200 g (range 18 0-22 0 g) 
on  t h e  d a y  of ope ra t ion  were  ut i l ized in  t h i s  expe r imen t .  
D iabe tes  was  p r o d u c ed  in  an imal s  a f t e r  t h e y  had  been  
fas ted  for 48 h w i th  200 m g  of a l loxan  (Merck)/kg b o d y  
we igh t  admin i s t e r ed  i.p. A t t e r  receiving a l loxan the  blood 
sugar  levels were  dai ly  d e t e r m i n e d  by  the  m e t h o d  of 
HASLE**VOOD and  STROOKMAN 1. Only  ra ts  wi th  blood sugar  
levels g rea te r  t h a n  300 r ag% were  cons idered  d iabet ic .  
The  no rma l  range  of b lood sugar  levels in th is  s t ra in  
was  65-120 rag%.  U n d e r  e the r  anaes thes i a  t he  an imals  
were  shaved  and  w o unded  b y  excising a 2 × 2 cm of 
dorsal  skin.  Af te r  Lhe e s t ab l i shmen t  of hemos tas ia ,  t he  
wounds  were lef t  open.  A t  the  sixth,  e ighth,  t en th ,  twe l f t h  
and  f o u r t e e n t h  days,  t h e y  were ope ra t ed  again in order  to  
ob ta in  smal l  pieces of g ranu la t ion  t issue.  The pieces were  
excised f rom t h e  pe r iphe ry  of t he  wound ,  f ixed in 10% 
formol,  e m b e d d e d  and  cu t  in pa ra f f in  and  s t a ined  wi th  
h e m a t o x y l i n e o s i n  and  Masson ' s  t r i ch rome.  

The  h i s tome t r i c  analys is  of g ranu la t ion  t issue sect ions  
of equal  th i ckness  consis ts  of d e t e r m i n a t i n g  t h e  n u m b e r  
of col lagen f ibres  s t a ined  b y  Masson ' s  t r i chrome.  The  
ut i l ized process  was  t h a t  of CHALKLEY ~1 using a Zeiss in te-  
g ra t ing  eyepiece  I ( x 8). 

The  s ta t i s t i ca l  analys is  was  pe r fo rmed  t h r o u g h  the  
e s t a b l i s h m e n t  of regress ion lines be tween  t h e  n u m b e r  of 
h i t s  and  per iods  of wounding .  Tes t s  for l inear i ty  a n d  for 
regress ion lines were  t h e n  made .  The  2 regress ion l ines 
were  s u b s e q u e n t l y  c o m p a r e d  for s lope and  in tersec t ion .  
All t e s t s  were  m a d e  a t  a 5% level. 

Resul ts .  The  h i s tomet r i c  coun t ing  of col lagen fibres in 
g ranu la t ing  w o u n d s  of d iabe tes  and  con t ro l  r a t s  were  

Table I. Histometric analysis of the collagen fibres proportion in 
granulating wounds of control groups. (Hits]eyepiece position) 

Days Control groups Total Means 

6 276 304 205 785 X -  261.66 
8 464 322 245 1031 X =  343.66 

10 543 498 475 1516 X =  505.33 
12 537 597 601 1735 X - -  578.33 
14 652 648 671 1971 X =  657.00 

Total7038 

Granulating Wounds of Alloxan Diabetic Rats 

ana lyzed  by  a var iance  technique .  In  Tables  I and  I I  t he  
means  and  ind iv idua l  values  for  b o t h  groups  are shown  
u n d e r  t h e  a p p r o p r i a t e  t ime  period.  The  basis  for  t h e  
va r iance  analys is  cons i s ted  of each t ime  per iod.  The  
resul ts  for m e a n s  and  indiv idua l  va lues  are r ep re sen t ed  b y  
a d i ag ram (Figure). The  ca lcula t ion  of regress ion for cont ro l  
g roups  gives t he  equa t ion  (a). I n  Table  I I I ,  t h e  t e s t  of 
t inea r i ty  for  con t ro l  groups  is p resen ted .  This  t e s t  was  
shown no t  to  be s igni f icant  a t  5% level. I n  t h e  s ame  way,  
t he  ca lcula t ion  of regression for d iabe tes  groups  gives t he  
equa t ion  (b). The t es t  of l inear i ty ,  p r e sen t ed  in Table  IV, 
was  also shown no t  to  be s igni f icant  a t  5% level. 

The dif ference b e t w e e n  t h e  regress ion coeff ic ient  was  
n o t  s ta t i s t ica l ly  s ignif icant .  
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Histometric analysis of collagen fibres in granulating wounds (means, 
individual values and repression lines) of control and diabetic groups. 
(a) -Yx ~ 469.20 + 45.71 (x -- 10); (b) 7 x  ~ 307.06 + 45.86 (x -- 10). 
• Individual values for control groups, + individual values for 
diabetic groups. 

Table III. Test of linearity for the control group 

Source of Sum of square Degree of Mean 
variation freedom square 

Table II. Histometrie analysis of the coilagen fibres proportion in 
wound healing of alloxan diabetic groups (hits]eyepiece position) 

Days Diabetic groups Total Means 

Within groups 35,159.00 10 3,515.90 

Regression 250,728.49 1 
about regression 71,211.51 3 23,737.17 

Total 321,940.00 4 

6 135 167 146 448 X -  149.33 
8 150 149 261 560 X =  186.66 

10 290 301 285 876 X =  292.00 
12 401 406 429 1236 X =  418.00 
14 474 498 514 1.486 X =  495.33 

Total 4606 

Foo:3 ) observed - 0.148 < F(lo;3) (~¢ = 5%) = 8.79 (N.S.). 

1 G. A. D. HASLEWOOD and T. H. STROOKMA~, Biochem. J. 33, 920 
(1939). 

2 W. H. CHALKL~Y, J. hath. Cancer Inst. 4, 47 (1943]44). 
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On the  o ther  hand,  there  was a s ta t i s t ica l ly  s ignif icant  
difference be tween  the  ~ coefficients (P  < 0.005). The  
analysis  p e r m i t t e d  c o m p u t a t i o n  of the  overal l  h is tometr ic  
va r i a t ion  of collagen fibres, the  h i s tomet r ic  va r ia t ion  wi th-  
in the  groups and the  h i s tomet r ic  va r ia t ion  be tween  the  
groups.  

Discussion. A simplif ied s e m i q u a n t i t a t i v e  histological  
m e t h o d  was used to  s tudy  the  re la t ive  f requency  of 
col lagen fibres in wound  heal ing of a l loxan  d iabet ic  rats.  

Table IV. Test of linearity for the attoxan diabetic group 

Source of Sum of square Degree of Mean 
variation freedom square 

Within groups 10,208.00 10 1,020.80 

Regression 252,376.75 1 
about regression 5,798.25 3 1,932.75 

Total 258,175.00 4 

F[~o;3) observed - 0.528 < F(io;3) (0¢ ~ 5%) = 8.79 (N.S.). 

The  values  ob ta ined  for the  ra te  of f ibroplasia,  have  
been p roved  to increase cont inuously  in a l inear fashion 
for bo th  groups.  On the  o ther  hand,  the  conten ts  of t o t a l  
m a t u r e  collagen fibres decreased t h roughou t  heal ing de- 
v e l o p m e n t  in a l loxan  diabet ic  ra ts  when  compared  to  
control  animals.  I n  t he  same way,  t he  re la t ive  f requency  
of  collagen fibres in an  appropr ia te  per iod of  t ime  seemed 
to  be  more  reduced  in d iabetes  t h a n  in control  groups.  On  
the  o ther  hand,  t he  ca lcula t ion for tes t ing  t h e  difference 
be tween  the  regression coefficient  showed t h a t  for each  
simple period the  gross increase in col lagen fibres was  the  
same for bo th  groups.  

Rdsumd. La fr6quence de la fibrillogen~se cotlagSne dans  
le tissu de bourgeonnemen t  augmen te  con t inue l l ement  e t  
sous une forme lin6aire pour  les groupes de contrgle  et  
diab6t ique.  D ' a u t r e  par t ,  le contenu  de fibrilles de colla- 
g~ne duns une p6riode de t emps  d6termin6e, semble plus 
rfiduite duns le groupe diab6t ique que duns le groupe de 
contr61e. 

S. A. CATANZARO-GUIMARAES 

Department o/Oral Pathology, University o/S~o Paulo, 
School o/Dentistry, Bauru (S~o Paulo, Brazil), 
9 May  1968. 

Immunof luorescent  Technique and Long Acting Thyroid St imulator  in Human Serum 

Recen t ly  BLU~,{ e t  al. 1 h a v e  developed a rapid,  h igh ly  
sensi t ive  assay for the  de tec t ion  of long ac t ing  thyro id  
s t imula to r  (LATS),  in h u m a n  serum based on the  i m m u n e -  
f luorescent  t echn ique  of CooNs~. These au thors  have  
incuba ted  guinea-pig thyro id  sections first  wi th  h u m a n  
se rum and then  wi th  f luorescein-labelled rabbi t  ant i-  
h u m a n  IgG T-globulin. T h e y  h a v e  considered t h a t  a 
posi t ive  react ion,  shown by  a cy top lasmic  fluorescence, 
was character is t ic  of the  presence in the  serum of an  
IgG T-globulin wi th  a pa r t i cu la r  aff ini ty  for the  t hy ro id  
cell cy toplasm.  They  h a v e  establ ished a corre la t ion based 
on clinical and expe r imen ta l  grounds be tween  a pos i t ive  
s taining and the  presence of LATS,  de tec ted  by  the  
McKEI~ZlE technique.  T h e y  have  d i f ferent ia ted  this cyto-  
p lasmic  react ion f rom the  f luorescence due to the  com- 
p l e m e n t  f ixing an t ibody  by  t h e  persis tence of the  s ta ining 
af ter  f ixa t ion  of the  t issues before  assay, e i ther  in e thy l  
or  m e t h y l  alcohol, f ixa t ion  which des t roys  in h u m a n  
thyro ids  the  complemen t  f ix ing an t igen  3. 

The  present  s t udy  repor ts  analyses  per fo rmed  on the  
sera of 22 fhy ro tox i c  pa t i en t s  and 23 pa t i en t s  suffer ing 
f rom a t roph ic  a s y m p t o m a t i c  thyro id i t i s  a. L A T S  was 
de tec ted  b y  t h e  s l ight ly  modif ied MCKENzlE b ioassay  6 
and  the  c o m p l e m e n t  f ixing an t i body  by  the  indi rec t  
f luorescent  CooNs tes t  6. The  selected sera of thy ro tox ic  
pa t i en t s  gave  a br igh t  cy toplasmic  f luorescence wi th  the  
CooNs t echn ique  and  displayed pos i t ive  resul ts  in the  
L A T S  bioassay.  The  sera of the  pa t ien ts  wi th  a t roph ic  
thyro id i t i s  were posi t ive  for the  f luorescent  de tec t ion  of 
co m p lemen t  f ix ing an t ibody ;  in this  l a t t e r  group,  no 
L A T S  assay was performed,  but ,  in a previous  work,  we 
found only 4 posi t ive  react ions  on 46 cases 7. Th in  sections 
(4-5 ~) of t hy ro tox i c  h u m a n  thyro id  were f ixed in 
me thano l  a t  56°C for 3 rain, then  incuba ted  wi th  the  

serunl  for 30 rain, and  a f te rwards  for the  same t ime  wi th  
fluorescein labelled rabb i t  a n t i h u m a n  IgG y-globul in s. 
E a c h  incuba t ion  was followed by  a washing wi th  phos-  
pha t e  buffer  a t  p H  7.2. The  t issues were examined  by  
UV-microscopy.  

Ne i the r  in thy ro tox ic  nor  in a s y m p t o m a t i c  a t roph ic  
thyro id i t i s  se rum could any  cy top lasmic  f luorescence be 
detected.  

A corre la t ion has been establ ished in t hy ro tox i c  sera 
be tween  the  presence of L A T S  de tec ted  by  bioassay and  
t h a t  of a posi t ive  cy toplasmic  f luorescent  react ion wi th  
unfixed h u m a n  thyro id  sections. However ,  a lot  of sera 
showed d iverg ing  resul ts  when  tes ted  by  bo th  me thods  °. 
These d a t a  suggest  t h a t  these 2 techniques  do no t  de tec t  
the  same an t i body  in t he  serum. 

The  disappearance  of any  cy top lasmic  f luorescence 
af ter  me thano l  f ixa t ion  of the  t issues agrees wi th  t he  da t a  
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