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the abscis, a the part of the ordinate cut oH by the regression line and b 
the tangens of the angle of. inclination. 

As each thyroid is represented by 2 regression lines, relating to the outer 
and inner diameters, D and d respectively, the 2 formulae: 

YD = aD + bDX and Yd = ad + bdX 

represent the whole gland. 
The distance between both lines - i.e. the difference between the outer 

and inner diameter of the follicle, or twice the epithelium height - in 
follicles of different sizes is the same in inactive thyroids only. In these 
bd and b D are practically equal. 

Therefore in this case we can derive from these 2 lines one with the 
formula: 

YdD=A +Bx 

in which A = aD - ad and B = bD t bd
• A being related to the �e�p�i�~� 

thelium height (cf. fig. 4) and B to the number of cells dependent on the 
diameter of the follicle. 

Consequently. if the two lines run nearly parallel. we can use in stead 
of two factors A and B only one coefficient 

A 2(aD-ad) 
B - (bD+bd) • 

In practice we have found that it is possible to simplify the method still 
further. As a matter of fact the value of ad always fluctuates around the 

graph's 'zero, suggesting that in reality in a thyroid the value �~� is the same 
n 

in follicles of all sizes. This quotient is g·enerally the same as bd, but it is 
much easier to calculate. Moreover. it was experimentally stated that the 

coefficient �~� is the best in expressing thyroid activity. for by activation 
n 

the numerator (d) diminishesand the denominator (n) increases. �C�o�n�~� 

sequently the lower the value of �~�,� the more active the thyroid is. In 
n 

d practice ,we have found that in chickens - varies between -+- 2.7 and 
-+- 0.2. n 

We will give her,e only one example: 

.In 2 groups of 9 cockerels which we re treated with thyroid activating 
substances it was not possible, wh en applying one of the above mentioned 
methods based only on epithelium height, on colloid content or on �a�~� and 
�b�~�f�a�c�t�o�r�s�,� to demonstrate a distinct difference between these 2 active 

groups. But when using for both groups the values of �~� for every obsel"Ved 
n 

follicle and the average value c!. , we could easily separate them (cf. tabIe); 
n 
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this quotient is directly related to the colloid content and indirectly to 
the height of the epithelium eells. as the inner diameter decreases with 
the increase of the epithelium height. 

Tabie. showing values of c!. and ? for two groups of cockerels. treated with thyroid 
n n 

activating substances. Group 1-9 is more active than group 10-18. 

Number d d Number d d 
of anima I - - - -n n of animal n n 

I 0 .6. 0.5. 0.1. 0 . 5 0.5 10 1.1. 1.3. 1.1. 1.2 1.3 
2 0.5. 0.6. 0.5. 0.1 0.5 11 0 .9. 0.9. 0.8. 0.8 0.9 
3 0.6. 0.6. 0.7. 0.7 0.7 12 0.9. 1.0. 0 .9. 0.9 0 .9 
1 0.7. 0.7. 0.6. 0 .7 0.7 13 0 .8. 1.1. 0.9. 0.9 0.9 
5 0.7.0.7.0 . 7.0.7 0.7 11 0 .8. 0.9. 0.9. 0.9 0.9 
6 0.7. 0.8. 0.7. 0.6 0.7 15 1.0. 1.1. 0.9. 0.9 1.0 
7 0.7. 0.8. 0.7. 0.7 0 .7 16 1.0.0.9.0.8. 1.0 0.9 
8 0.8. 0.7. 0.7. 0.8 0.8 17 1.0. 1.2. 0.9. 1.1 1.1 
9 0 .7. 0 .7. 0.7. 0.7 0 .7 18 0.9. 0.8. ] .0. 0.9 0.9 

ln exceptionaI cases it is possible to combine also the last factor with the 

E 

formula by using the quotient ~ = n;. in which E is the epithelium height. 

As mentioned above this is only allowed in those cases in which the 
epithelium has the same height in ap follic1es . i.e. in inactive thyroid glands. 

This method was successfully applied in sectioned thyroids of fis hes 
(Scylliorhinus canic-ula. Onos mustela, Callionymus lyra and Orthagoris~ 
cus mola). of Rana esculenta, of the fowl and of mammals (Guinea pig. 
rabbit. pig. cattle. blue and sperm~whales). 

Summary. 

The principles of a new mathematical method in determining the state 
of activity of the thyroid gland are described. based on the relations 
between the celI~number. the outer and inner diameter and the height of 
the epithelium cells of the folIic1e. In applying this method not only the 
laws which govern the histological changes of thyroid activity. but also 
the activity of several antithyroid drugs can be studied. 
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