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Abstract of a thesis  presented in partial fulfilment o f  the 

requirement s  for the Degree of Doctor of Philosophy . 

THE INDUCTION OF CALVING USING BETAMETHASONE AND THE 

PHARMACOLOGICAL ACTIVITY OF SELECTED FORMULATIONS HAVING 

DIFFERENT RATES OF ABSORPTION 

by Stuart Campbell MacDiarmid 

A series of  experiments was undertaken in cows to study 

the disposit ion and duration of activity of selected formulations 

of  the synthetic  corticosteroid betametha sone (BM) . The aim \vas 

to select a comb ination of formulations which would be suitab le 

for use in a two-inj ect ion treatment regimen designed to induce 

premature parturition in cattle . 

In an ini tial experiment, 10  cows each received a 

subcutaneous inj ect ion of 2 0  ml of 2 mg/ml aqueous suspension 

of  BM, 1 0  received 2 ml of a 20 mg/ml suspension and a further 

10 cows served as saline-trea ted controls . The BM formulat ions 

differed only in their solids:veh{cle rat io. Plasma BM, cortisol 

and glucose concentrat ions , and differential blood cell count s 

were studied for 3 days before, and for 19 days af ter, t reatment . 

The 2 mg/ml suspension produced a markedly higher peak 

plasma BM concen tration than the 2 0  mg/ml suspension . However, 

plasma BM levels tended to b e  maintained for longer by the 

suspension having the higher solids:vehicle rat io . 

The administration of BM resulted in depression of  early-
, .  

morning cortisol concentrat ions, ele'Jat ion o f  plasma glucose 

levels , and elevation of  circulating n eutrophil numbers . The 

magnitude and duration o f  thes� changes was related to the 

solids:vehicle ratio of  the inj ected suspens ions, with the more 

concent-rated f'ormulation producing effects of  greater duration . 

A second experiment involved 9 cows which were d ivided 

into  3 groups, each of  which tvas treated at a dose rate of 
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0 . 1 mg /Kg with sod ium phosphat e  solution or a 2 mg/ml BM 

suspens ion or a 2 0  mg/ml BM suspension . Over a period of 

several weeks each c mv rece ived its a l located formula t ion by 

each o f  3 routes ; int ravenous , intramusuclar and subcutaneous . 
• 

The b ioavai lab ility of  the BM suspens ions was low and 

the solids :vehicle ratio exerted a profound effect on the rat e  

at  which the s t eroid was ab sorbed . The d isposition curves of the 

BM solution were s imi lar regardless of the rout e  of administrat ion 

and the plasma half-life values of  BM sodium phosphat e ,  est ima ted 

from 3 experimen ts in  each o f  3 cows , were 5 . 64 , 6 . 06 and 6. 4 3 

hours . 

Ten cows were included in a third experimen t . They were 

treated by subcutaneous inj e c t ion \vi th 2 ml of a 10 mg /ml BM 

suspension ; a preparation int ended for use in the in duct ion of 

calving . Mean plasma concentrat ions of BM and glucose were 

eleva ted above pre-t reatment values for 4 days and 8 days 

respect ively . Mean plasma cortisol levels \vere profoundly 

depressed  for 2 weeks and in some individuals showed no s igns 

o f  re turning to normal 4 weeks after treatment . 

Two field trials , invo lving 619 and 5 53 cows respect ive l y ,  

were conduc ted to  a s sess t h e  su itab i l i t y  of BM formulations for the 

induc t ion of premature calv ing in commercial dairy h erds . 

In the first t ria l , the mean stage of pregnancy at >vhich 

c ows  were treated was approximat ely 250 days . Cows received  

an initial inj ection of e i th er 2 ml o f  a 10 mg/ml suspens ion 

of BM, 2 ml of a 15 mg/ml BM suspens ion or 4 ml of a 5 mg/ml 

s uspension of dexamethasone trimethylacetate (DTMA) . All cows 

which had not calved \vi thin 10 days of  this ini t ia l  treatment 

received a 1 2.5 ml dose of a 2 mg/ml suspension of BM. 

In comparison with those cows t reated with DTMA, 

s i gnificantly fewer cows  t reated Hi th the concentrated BM 

suspensions requ ired a second cor ticost eroid inj ec t ion . 

In a l l  other respe c t s , such as ca lf mor tality , inc i dence of 

ret ained foetal membranes and maternal illnesses , the results 
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of  the treatments were no t signif ican tly d ifferent . The 10 mg/ml 

BM suspension was therefore deemed to  b e  suitab l e  for use in the 

induct ion of calvin g .  

The second field trial confirmed the suitab ility o f  the 

10 mg/ml suspension as an ini tial treatment to induce . calvin g .  

Cows which had n o t  c alved within 7 days of  the initial treatment 

were inj ected with 2 0  mg of BM, either as a 2 mg/ml suspension 

or as a 2 mg/ml s o lu tion of the sodium phosphat e  ester . 

After the s econd s teroid inj ect ion , those cows wh ich had 

received the more rapidly ab sorb ed BM solut ion calved sooner 

than those which had b een treated with the 2 mg/ml suspension . 

The resul ts  of these studies c learly showed tha t  the 

duration of act ivity of BM suspensions could be prolonged by 

increasing their solid s : vehicle ratio . I t  was also shown that 

a t reatment regimen consisting of an initial inj ect ion of a 

10  mg/ml BM suspens ion , followed 7 to 1 0  days la ter by an 

inj ec tion of a more  rapidly ab sorb ed BM formulation , was 

suitab l e  for the induc t ion of calving as currently prac tised 

in New Zealan d .  
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