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Dwarfism lin cattle has been reported since 
1860 among many breeds of cattle in both 
Bos taurus and Bos indicus ( 1). Craft and 
Orr described an undersized Hereford steer 
with dwarf-like appearance and suggested 
this condition might be due to an underdevel- 
oped thyroid and pituitary gland(2). A 
dwarf form morphologically similar to the pre- 
ceding one has been studied more recently by 
various workers including Johnson, Harsh- 
field and McCone(3), and Gregory and co- 
workers(4,S). This type of dwarf has a 
short broad head, an excessively bulging 
forehead, and marked prognathia. In addi- 
tion to its small stature, it has a distended ab- 
domen, a strong predisposition to bloat and 
breathes heavily. A premature fusion of the 
spheno-occipital synchondrosis in this dwarf 
type has been observed by Julian (6).  

Due to the abnormal osteology in the 
dwarfs studlied and their similarity pheno- 
typically to mammalian cretins, this study of 
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38 “short-headed” dwarfs was initiated to 
understand more fully the pathological physi- 
ology present. Serum electrolytes and pro- 
tein levels were run to aid in interpretation of 
osteological abnormalities. Cholesterol and 
protein-bound iodine determinations were 
used to assay thyroid function. Due to the 
lack of information on the hemaltology of the 
dwarf, blood studies were also included. The 
dwarfs were af both sexes and of both Here- 
ford and Angus breeding. 

Materials and methods. Samples were col- 
lected by jugular puncture prior to sacrificing 
for anatomical studies. All whole b l d  was 
collected in Heller and Paul’s anticoagulant 
mixture for hmatological studies. Standard 
methods were used for all b l d  counting pro- 
cedures. Packed cell volumes were performed 
using Wintrolbe’s hematwrit tube. A Leitz 
Rouy Photometer was employed for herno- 
globin determinations, using a wave length of 
550 mp, standardized by Wong’s method for 
liron. Two hundred white blood cells w m  
counted in all differenltial counts. Serum pro- 
tein fractiolnations were carried out by the 
method of Wolfson, Cohn, Calvary and 
Ichiba(7) taking care to shake gently the 
span ether in the albumin determination. 
Saifer and Zymaris(8) have shown this pre- 
vents denaturation and approximates electro- 
phoretic separation closely. Serum calcium 
was determined by the method of Clark and 
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Collip(9), serum magnesium as by Leyinfwn 
and MacFate( lo), and inorganic phospholrus 
as recommended by Fiske and Subbarrow 
( 11). A Coleman Junior Spectrophotmeter 
model 6A was used for d l  spectrophotmetric 
analyses. Cerebrospinal fluid was drawn by 
lumbar puncture and probin levels analyzed 
as by Johnson and Gibson( 12 ) . 

Standard statistical methods were used and 
the mean (k) and standard deviation (a) 
are reported in all cases where values do not 
deviate from the nomd.  Deviations trom 
n o m d  in the Iblmd differential counts also 
include standard error (E), range (R), and 
random probability. 

Results. The following data represent re- 
sults from determinations on 38 Hereford and 
An,gus dwarfs ranging in age from 6 days to 
14 months of age: (% t a) cholesterol 
(156 t 50.4 mg%), caldum (10.4 t_ 1.2 
mg %), phosphorus (7.6 t 1.9 mg %), mag- 
nesium (3.25 _t 1.1 mg %), total protein 
(6.03 t 0.9 g %), albumin (2.7 -t- .67 g %), 
a globulin (0.74 +- 0.26 g %), ,B globulin 
(1.49 t 0.55 g %) and y globulin (1.05 _t 

0.26 g % ) . Four serum protein-bound iodine 
determinations were 3.2, 3.7, 4.5 and 2.8 pg 
%.$ Five cerebrospinal fluid protein levels 
were 26.2, 22.8, 15.5, 28.0 and 55.0 mg%. 

Hematological vdues are as follows: (X 
-t- U) packed cell volume (38.1 t O.S%), 
hemoglobin (11.7 -+ 1.4 g %), W.B.C. (8.8 
t 2 . 9  x l@/cmm), and R.B.C. (9.8 3- 1.6 
x 106/cmm). In differential counts, lympho- 
cytes are (%): % 55.6, u t, 12.7, E t 1, and 
R 31-77. Neutrophils are (%I:  % 33.3, u 

are (%): 2.1, u t 2.9 and monocytes (%): 

Discussion. Calcium, magnesium and phos- 
phorus levels in the bovine dwarfs agree well 
with accepted normal values given by Mc- 
Sherry and Gryner( 13) ‘its well as those found 
in our own laboratory. Total protein and 

2 12.5, E -t- 2.85 m d  R 10.51-58. EoSbphils 

- x 7.7, u -t- 3.5. 
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protein fractioniitions also appear to be nor- 
mal. Both cholesterol and prdein-bound io- 
dine values are in the normal range and in- 
dicate that the “short-headd” bovine dwarf 
is not a primary thyroid cretin. Elevation 
in blood chdesterol levels could be expected 
if primary thyroid deficiency were present. 
Carroll et al. reported that a thyr80tropic hor- 
mone deficiency was present in dwarf beef 
cattle( 14). It is well k n m  that hypopitui- 
tarism in mts is not associated with any 
marked change in plasma cholesterol levels 
( 15,16). There still appears to be no obvious 
explanation for the fact that hypophysectomy 
does not cause an increased plasma cholesterol 
level as hypothyroidism in pituitary deficiency 
is very conspicuous. Proltein-bound iodine 
determinations, therefore, appear to be better 
indices of thymid function. 

All hemiatolcgical data agree with normal 
values of beef cattle under 14 months 09 age, 
as compiled by Schalm in our laboratory, ex- 
cept far the dlifferential blood cell colunts( 17). 
Lymphocytes in normal beef cattle at this 
age are (%) : % 68.0, u 3- 8.5, E t 1.6 and 
R 12-80. Neutrophils are (%): X 23.7, u 

ztz 7.7, E _t 1.51, and R 12-38. The differ- 
ences between nlormal and dwarf neutrophils 
and lymphocytes are highly significant with 
a random probability of less than 0.1% in 
both cases. Since total white counts do nut 
vary frmn the normal, differences in the dif- 
ferentiial counts are not relative changes. 

Summary. 1. Serum proteins, calcium, 
magnesium, and phosphorus of “short- 
headed” bovine dwarfs are all within normal 
limits. 2. Serum choIestero1 anld protein- 
bound iodine levels are within the mrmaI 
range land indlicate that the “short-headed” 
bovine dwarf is not a primary thyroid cretin. 
3. All hematologid vdues appear normal ex- 
cept for the differential count, Deviations 
from the normal are discussed. 
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-A method was reported previously for ex- 
tracting gonadotrophin from dry sheep pitui- 
tary tissue Ivith saturated solutions of XaC1 
and KCl at  70'c'( 1 ) .  Further work resulted 
in a short simple procedure for obtaining fol- 
licle stimulating hormone by extracting pitui- 
tary tissue iyith saturated SaCl solution, re- 
moval oi a protein fraction from the extract 
at  pH 2.5. dialysis to remove the salt from 
the soluble fraction. and recovery of the ac- 
tivity quantitatively by use of an anion ex- 
change resin ( 2 ). This procedure provides a 
method for obtaining relaltively large amounts 
of follicle stimulating hormone (FSH) essen- 
tially free of luteinizing hormone (LH) .  The 
basic steps in this procedure were studied to 
determine the optimum conditions for in- 
creasing the yield and, or biological purity of 
the FSH preparation. The factors studied 
were concentration of salt and pH during ex- 
traction. and temperature and pH during 
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iron1 the Sational Institutes ot' Health, Public 
Health Service, and by the Research Committee of 
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fractionation. These factors were varied as 
indicated in the procedure, and the results 
obtained are reported in sthits paper. 

Il.latep.iaZs. Acetone dried whole sheep pitui- 
tary tissue was the starting material for these 
experiments. The NaCl solutions used for 
extraction were 80, 90 and 100% saturated. 
The saturated solution was prepared by shak- 
ing for one hour a given volume of distilled 
water with an excess of XaC1. The 80 and 
90% saturated solutions were prepared by 
diluting the saturated solution with the proper 
volume od distilled water. The anion ex- 
change resin XE-59 and the cation exchange 
resin XE-97 were obtained from the Rolhm 
and Haas Co.: Philadelphcia, Pa. 

The amounts of 
pitui'tary powder extracted varied from 10 to 
100 g but in most cases either 50 or 100 g 
were used. The dry pituitary tissue was 
mixed with the salt solutions in the ratio of 
1 g of powder to 10 ml of the proper ooncen- 
tration of NaCl solution. The mixture was 
adjusted either to pH 4, 5, 5.5 or 6 with 
concentrated HCl or to pH 7, 8, 9 or 10 with 
NaOH. The mixture was allowed to stand for 

Method of preparation. 


