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ABSTRACT 

Desiccated thyroid substance in doses of 260 mg (4 grains) and 325 
mg (5 grains) per day produces a sustainedfall in serum lipoproteins of the 
SYO-1Z, Sf 12.;.20, Sf 20 -100, and Sf 100 -400 classes and in serum choles-
terol. . 

The absolute magnitude of the drop in level of any lipoprotein class 
is, on the average, greater at higher initial lipoprotein levels. 

"Escape" phenomena previously observed on a dosage of 195 m,g 
per day of thyroid are not observed with the higher dosage schedule. 

The large drops in Atherogenic Index for subjects characterized by 
high initial values of atherogenic index suggest that desiccated thyroid sub
stance is worthy of consideration as a prophylactic agent with respect to . 
coronary heart dlsease. 
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Introduction 

It has previously been reported by Strisower and co-workers 1, 2 
that desiccated thyroid substance exerts a profound influence upon low
density serum lipoprotein and serum cholesterol levels. The earlie st study 
reported the effect of 650 mg of desiccated, thyroid substance administered 
daily over a period of approximately 10 weeks. In each of 11 cases on this 
dose of thyroid there was observedm.arked depression of the blood levels 
of chole sterol, S~ 0 -12, and S~ lZ-:.a;O lipoproteins, during the entire period 
of administrati?n of the thyro.id. ~20 -100. and sf 10? -:400 lipoproteins 
showed less umform depressIon wlien thyroId was admInIstered. That study 
was to test response to thyroid on a very high dosage schedule. As it had 
been determined that all patients on a high dose of thyroid do re spond with 
a fall in serum lipoproteins and cholesterol, the practical considerations of 
use as well as the need to understand mechanism dictated study of the re,,,. 
sponse to lower doses of thyroid substance. A long-term 'study was there
fore initiated, starting with a dosage schedule of 195 mg (3 grains) per day. 
The re suIts of 30 weekl of administration. of this dosage o:f ~hyroid have 
already been reported. A marked drop In mean level of S 0 -12 and 
Sf 12-20 lipoproteins and of seruin ,tholesterolwas observeJ initially on this 
dosage in a series of 50 patients. However, in spite of continuedadminis
tration of the thyroid, the great majority of patients showed an apparent 
"escape" phenomenon in that the' lipoprotein and cholesterol levels, maxi
mally depressed at 3 weeks after starting the thyroid, gradually returned 
toward the control levels. At 30 weeks of continued administration of the 
same dose of thyroid the llpoprotein and cholesterol levels were not much. 
below the control levels. The hypothesis was advanced that the liescape ll 

phenomenon was in all likelihood the result of g~adual shut"down of endog
enous thyroid hormone production, with the end result that the daily avail
able thyroid to the patient at 30 weeks of administration of 195 mg per day 
was not appreciably above that available during thepretherapy control period. 
It was expected that if the dosage of thyroid were increased, .apoint should 
possibly be reached at which the sum, of endogenously plus exogenously avail-
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able thyroid should leave the patient with a greater available daily supply of 
hormone than had characterized him before the experiment,andthat the lipo
protein and cholesterol levels should then remain depressed. This concept 
has been te sted now by extension of the original 30 -week administration of 
195 mg of thyroid to include two additional periods, the first at 260mg (4 
grains) per day for 39 weeks and the second at 325 mg (5 grains) per day 
for 36 weeks. The se studie s are reported here. 

Materials 'and.Methods 

Sixty schizophrenic patients at Stockton State Hospital were chosen 
as the experimental sUbjects. So far as 'could be determined these patients 
were physically and metaboiically normal. The group of 60 patients was 
composed of 30 females ranging in age from 27 to 56 years (mean age 39.6 
years) and 30 males ranging in age from 25 to 57 years (mean age 40.3 
years). The only basis of selection used in constituting the group was that 
in each case the patient's mental status made leave or discharge from the 
hospital very unlikely for a long time. * 

Two important requirements of an experiment to te st the efficacy of 
a drug such as desiccated thyroid in lowering lipoproteins are met by using 
patients in chronic mental wards; One consideration is a stable diet, approx
imated by an institutional diet, since it is well known that dietary alterations 
have profound effec'ts on lipoprotein concentrations and distributions. 3,4, 5 
The second consideration is assurance that the medication is actually taken 
consistently by each patient. Interested nursing arid technical personnel on 
the wards help to give this assurance. 

. Two control blood sampleEl for lipoprotein and cholesterol analyses 
were drawn before the administration of desiccated thyroid substance was 
begun. At the same time weight, blood pressure, and pulse measurements 
were made. ". . 

Desiccated thyroid administration was begun in 20. patients (10 male 
and 10 female) in each of three succeeding weeks. Blood samp~es were 
drawn on the same staggered schedule at 3-week intervals during the first 
two periods of the experiment and later at 6 -wee,k intervals. W.eight, blood 
pressure, and pulse measurements were made at the time of each blood 
sample. Lipoprotein and cholesterol measurements were made. by techniques 
previously described. 6, 7 The patients were started on desiccated thyroid . 
at different times so that blood sampling would also be done in different weeks, 
in ord.er to minimize the effect of any small technical variations in the analyses 
of serum lipoproteins and cholesterol. 

The dosage of desiccated thyroid was maintained at 195 mg (3 grains) 
per day for an initial period of 30 weeks, followed by a period of 39 weeks on 
260 mg (4 grains) per day and finally by a peridd of 36 weeks on 325 rng (5 
grains) per day. . '. . 

':.~ This 'exp'erirnent was, begun in June 1953, before the commoh use of such 
therapeutic agents as reserpine ind chlorpromazin'e. At no time in the course 
of this entire study were such agents administered to any of the patients in 
this group. 
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The patients were followed for an additional 27 weeks after the ad
ministration of desiccated thyrciidhad been stopped. Blood samples were 
drawn at 3, 6, 12, and 27 weeks off the desiccated thyroid. As during the 
pe'riod of thyroid administration, weight, blood pressure, and pulse meas
urements were made at the time of each blood sample. 

, . Of the original group of 60 patients, 39 completed the entire course 
of thyroid administration, whereas for a variety of reasons 21 were lost to 
the study at some point. The 21 cases lost to the experiment and the rea
sons were: 

(a) 6 case's ~ere transferred to a different ward for active psychi
atric therapy (there wa.s no indication on the part of attending physicians that 
thyroid administration was involved as a factor leading to such transfer); 

(b) 1 case was transferred to surgical ward for a hemorrhoidec

(c) 
(d) 

tomy; 
2 cases refused to cooperate further in the blood sampling; 
6 cas·es left the hospital; 

(e) 4 cases experienced weight loss of sufficient degree to lead 
the staff to consider possible thyrotoxic effects and to remove the subjects 
from the study; 

(f) 2 cases showed some increase in agitation,. which, although 
probably not associated with thyroid administration, led the attending physi
cians to remove the subjects from the study. 

Results 

The mean changes in the four classes of low-density lipoproteins, 
SO'o 0 0 

f 0 -: 12 , Sf 12-20, Sf 20-100, Sf 100-400, and the serum cholesterol for 
the 39 subjects who completed the entire course of thyroid administration 
are presented in Fig. 1. From the data plotted in Fig. 1 and from signifi
cance tests the following results can be described. 

a. Serum Cholesterol 

Initially, after' 3 weeks on 195 mg of thyroid per day, there was a 
marked and significant (p < 0.01) fall in the mean level of serum cholesterol 
from an initial. level of 216 mg/lOO ml to l57mg/100 ml. Thereafter the 
mean serum cholesterol rose progressively toward the pretherapy levels. 
A~ 24 to 30 weeks of maintained dosage of 195 m~ of thyroid per day, the 
cholesterol level had reached a value of 210mg/100 ml, which cannot be 
proved significantly different from the initial value,s. With the increase in 
daily dose of thyroid to 260 mg per day a progressive and significant fall in 
serum cholesterol level to lower mean values was observed, with means 
being maintained between 184 mg/lOO ml and ZOO mg/lOO ml throll:ghout . 
most of the 260-mg/day period. Toward the end of the 39 weeks on 260 mg! 
day and in the first 14 wee~s of the 325-mg/day period the cholesterol 
levels showed evidence of a rising trend. While this part of the experiment 
was in progress the question was considered whether there was real evidence 
for; some "e.scape" from the effect of the thyroid, or whether the patients 
were receiving les s than the full dosage of 325 mg per day. The ward at
tendants were then re -impressed with the need for very careful attention to 
administration of the full dosage of the thyroid each day to every patient and 
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Fig. L The response curves of serum cholesterol, S~ 0-12, SO 12-20, 
S~ 20-1~0, and .sf 100-400. classes of serum lipoproteins,~nd 
body weight durmg the perlOds on 195 mg, 260 mg, and 325 mg/ 
day of desiccated thyroid and during the postther.apy period . 

. Note: The light line superimposed on the respoQ.se curve for each 
of the above measure s repre sents the. mean of two pretherapy 
control values. 
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were constantly reminded of this throughout the remainder of the experiment. 
It is of interest to note that following these discussions with the ward person
nel, there was a progressive fall in serum cholesterol, which then remained 
lowered, at a mean level of 195 mg/lOO ml, throughout the remaining 22 
weeks of the administration of 325 mg/day of thyroid. Thus, during the . 
period of administration of 325 mg/day of thyroid, when there was reasonable 
assurance that the patients received essentially the full dose of medicatfon, 
no evidence of an rrescape rt phenomenon from the effect of thyroid upon the serum 
cholesterol levels was noted . 

. At 3 weeks after the cessation of administration of 325 mg per day 
of thyroid a marked rebound in serum cholesterol level occurred, reaching 
a mean of 269 mg/lOO ml. Thereafter the mean cholesterol declined pro
gres sively to a level of 235 mg/lOO ml, where it leveled out for the remain
ing 15 weeks of the 27 -week posttherapy ~bservation p:eriod. 

b. The Sf 0 -12 Lipoproteins 

In essentially all major features the Sf 0-12 lipoproteins showed 
a response analogous to that observed for serum cholesterol levels. On a 
dose of 195 mg of thyroid/day a marked fall in mean SO 0~12 level occurred 
(maximal at 3 weeks from the inital value of 354 mg/liOOml to 256 mg/l 00 ml), 
followed by a gradual return to control levels at the end of the 30 -week 
195-mg/day period. With 260 mg of thyroid per day the mean S~ 0-12 level 
fell progressively to a mean level of approximately 306 mg/lOO ml. The 
rising trend in the last part of the 260-mg period and the first par~ of the 
325 -mg period corre sponded to that obser,ved for serum cholesterol levels. 
As with the serum cholesterol levels, following indoctrination of ward per
sonnel for assurance that full medication be taken by all patients, the 
S? 0 -12 levels fell and remained low, at a mean level of 294 mg/lOO ml, 
throughout the remainder of the 325 -mg/day period. No evidence for an 
"escape" phenomenon was noted. . 

The postthyroid period showed a marked rebound in S~ 0-12 level 
to 403 mg/lOO ml at 3 weeks off medication, followed by a gradual drop 
and leveling out at 378 mg/lOO ml at 27. weeks after cessation of the thyroid. 

c. The S~ 12-2.0 Lipoproteins 

The S~ 12-20 lipoproteins showed a marked fall, from 76 mg/lOOml 
to 44 mg/lOO ml, with the administration of 195 mg per day of thyroid .. In 
contrast to the S~ 0-12 and serum chole sterol levels, the level of S~ 12-20 
did not show a tendency to rise throughout most of the 195 -mg-per -day 
period, although in the final 9 weeks there was some increase. Even with 
this increase, however, the levels remained si~nificantly below the prether
apy levels. With increase to 260 mg/day the Sf 12 -20 levels showed a 
marked further drop to a mean of approximately 25 to 30 mg/lOO m~, where 
the levels remained for the rest of the 260-mg!day period and throughout 
the entire 325-mg/day period. 

After cessation of thyroid administration there was a significant 
rise to 52 mg/lOO ml, but no rebound above control levels. During the re-. 
mainder of the 27 -week postthyroid period S~ 12-20 remained unchanged 
at 52 mg/lOO ml. 
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do o 0 
The Sf 20 -100 and Sf 100 -400 Lipoproteins 

o In contrast with the findings for serum cholestero.l, S~ 0-12, and 
Sf 12-20 lipoproteins, neither the S~ 20-100 nor sf 100--400 classes of 
lipoproteins showed any significant change in mean level for the group of 
patients during the period of administration of 195 mg of thyroid/dayo When 
t~e dose was raised to 260 mg/day, mean levels of both Sf 20 -100 and 
S1 100 -400 showed gr:adual decrease s to lowered levels which were there
a.l.ter maintained throughout the remainder of the 260-mg period and the en
tire 325 -mg periodo The S~ 20 -100 lipoproteins dropped from an initia~ 
mean value of 83 mg/l00 mt to a mean value of 60 to 70 mg/l00 ml durmg 
the 260 -mg and 325.-mg periods 0 The SO 100 -400 lipoprotein value was 
39 mg/lOO ml initiallyo The mean value'10r the S~ 100 -400 lipoproteins 
dropped to approximately 25 mg/lOO ml during the 260-mg and 325-mg 
periods 0 

When thyroid administration was stopped, both the S~ 20 -100 and 
Sf 100-400 lipoproteins rose with.in 3 weeks to the prethyroid levels a.nd 
remained at those levels for the entire 27 mweek posttherapy periodo 

'e. Body Weight 

During the first 6 weeks of administration of 195 mg/day the mean 
bo¢ly weight fell from a mean value of 145 pounds to 140 pounds. Thereafter, 
during the 195-mg, 260-mg, and 325-mg periods the mean weight remained 
a.t 140 pounds except for some oscillations of 3 pounds above or .below this 
level. . Inspection of Figo 1 for weight trends certainly does n.ot ~ead to the 
suggestion that continued negative caloric balance (and hence, continued 

- weight loss) is necessary in order to produce and maintain lipoprotein and 
cholesterol redu.ctiono After cessation of thyroid there was a gradual return 
of the weight to the pretherapy ""eight of 145 pounds over the 27 -week post-
medication period. -

L' Blood Pressure and Pulse 

The mean changes in pulse and in systolic and diastolic blood pres
sure for the various dosage sCheduies are presented in Fig. 2. 

The pulse rate increased from an initial mean value of 84 beats ,per 
minute to an average of approxim:ately 90 beats per minute during the entire 
period on desiccated thyroid at the three dosage levels of 195 mg, 260 mg, 
and 325 mg per dayo With cessation of thyroid administration the pulse ra,te 
returned to the pretherapy level. 

The systolic blood pressure rose gradually from a mean pretherapy 
level of 112 mmmercury to an average of approximately 120 mm mercury 
during the 260 -mg/day and 325 -mg/da y thyroid periods. The systolic blood 
pressure remained at 120 mm mercury during the posttherapy periodo 

The diastolic blood pressure was characterized by no shift in the 
mean value of 74 mm mercury during the entire period on thyroid and the 
posttherapy periodo The greatest changes observed are ± 4 mmmercuryo 
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Fig. 2. The response curves of pulse and systolic and diastolic blood 
pres sure s during the periods on 195 mg, 260 mg, and 325 m~V 
day of de siccated thyroid and during the posttherapy period. 
Note: The light line superimposed on the response curve for each 
of the above measures represents the mean of two pretherapy 
control valueso 
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Discus sion 

The long-term study of the administration of desiccated thyroid 
substance at successive dosage levels of 195 mg, 260 mg, and 325 mg per 
day shows that it is possible to produce and maintain depression of the serum 
levels of cholesterol and SO 0 -12, Sf 12 -20, Sf 20 -100, and Sf 100 -400 
lipoproteins. The lIescape~1 phenomenon, expressed in the form of a rise 
in lipoprotein and cholesterol levels. in spite of the continued administration 
of 195 mg of thyroid per day, was previously attributed by us to a shutdown 
on endogenous thyroid production. As a corollary it was predicted that the 
Ilescape" phenomenon should be preventable by an increase in thyroid dosage. 
The periods of administration of 260 mg and 325 mg of thyroid respectively 
show no "escape" phenomenon, and hence the results in. these periods sup
port the concept that thyroid shutdown was indeed the basis for the escape 
phenomenon that had been obse-rved on a dosage of 195 mg. The rebound in 
levels - -to levels above the control value s - -observed upqn cessation of thy
roid administration provides further evidence of the thyroid shutdown. 
During the immediate postthyroid period the exogenous supply of thyroid has 
been withdrawn, and if thyroid shutdown has existed during therapy the im
mediately available thyroid hormone supply is even lower than in the prether
apy control period. Hence a rebound in levels above those of the pretherapy 
control period may have been expected. As the endogenous supply increases 
with returning production of the thyroid gland, the lipoprotein levels may be 
expected to gradually decrease toward the pretherapy control levels. As has 
been noted, this was precisely the effect on lipoprotein fevels observed dur
ing the later part of the postthyroid period. 

In three cases out of the 39 the S~ 0 -12 level in the posttherapy 
period still remained more than 25% above the pretherapy level, even at 
27 weeks following cessation of thyroid. In the absence of other reasons 
for such an elevation the possibility must be considered that reversal of the 
thyroid inhibition is extremely slow or will not occur at all. Such slowly 
reversible or irrever sible thyroid inhibition would not appear to be of any 
serious consequence, since replacement therapy is readily available in the 
form of desiccated thyroid substance. 

As one aspect of the effort to understand metabolic factors tha.t 
might influence the response of thyroid substance, an evaluation was made 
of the extent of lipoprotein lowering in relation to the pretherapy lipoprotein 
levels in the subjects atudie~, 

For the purpose the subjects studied were ranked upon their initial 
levels of the seferallipoprotein classes, and then evaluated for the magni
tude of drop in the corresponding classes that had resulted by the end of the 
36-week 325-mg period. The fhidings are presented in Table 1. It is quite 
clear from these data that whatever lipoprotein class is used to rank the ' 
patients, the higher the initial level of lipoproteins the greater the absolute 
magnitude of the fall in lipoprotein level. The net effect of therapy with 
thyroid is to decrease the variability, or range of value s for each lipoprotein 
class, within the group under study. One possible interpretation of this 
observation is that for individuals showing high lipoprotein levels there is 
a relative thyroid deficiency, at least with respect to that aspect of thyroid 
function involved in lipoprotein control. . 
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Table, I 

Lipoprotein response to thyroid substance as a functio'nof p'retherapylevels 

Initial level n Level at end of Change 
Range , Mean 325-mg period in level 

(mg/lOO ml) (mg/l00 ml) (mg/iOO ml) 

Ranked uEon ° Sf 0-400 
over 650 ' 721 10 480 -241 
500-650 586 16 458 -128 
below 500 380 13 333 - 47 

Ranked uEon S~O-12 
over 400 427 16 340 - 87 
300 -400 350 15 295 - 55 
below 300 218 '8 184 - 34 

Ranked uEon SO 12,-20 f 
over 100 145 8 47 - 98 
50-100 76 17 29 - 47 
below 50 37 14 23 - 14 

Ranked uEon, ° Sf 20-100 
over 100 120 13 94 -' 26 " 
70-100 81 10 73 8 
below 70 54 16 54 '0 

Ranked u,E0n SO 100-400 
over 50 

f 
88 10 45 ~ 43 

25-50 36 10 Zl 15 
below 25 16 19 13 3 

'. 
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There has been interest in the possibility that the metabolic aspects 
of thyroid hormonal activity might be separable from the lipid aspects. 
From the observations by Goolden8 with tetraiodothyroacetic acid, in a single 
euthyroid subject lowering of plasma cholesterol was observe1 without any 
lowering of body weight. Also in the observations by Trotter with triiodo
thyroacetic acid, a lowering of blood cholesterol in three euthyroid patients 

,was noted without significant alterations in basal metabolic rate. In an edi
torial in Lancet lO the work of these two observers was commented upon with 
the statement that these newer compounds show promise of being able to 
lower blood cholesterol without causing unwanted side effects. 

Our own observations indicate that considerable re servation should 
be used in setting apart these nev,r thyroid-active substances, since we find 
that desiccated thyroid substance produces a marked effect upon the serum 
lipids in many patients without significant alterations in body weight, too. 
Thus in the series described here there were 18 patients who lost no more 
than 5 pounds in body weight over the entire 102 weeks of study. Of these, 
8 actually gained weight. All these cases showed signific'ant lipoprotein 
lowering as a result of administration of desiccated thyroid substance. The 
mean change s for this group were as follows: 

o 
mean Sf 0-400 change n mean weight change 

18 + 3.1 pounds - 41.0 mg/lOO m1 

Furthermore, as shown by reference to Fig. 1, from the last part 
of the 195-mg/day period through the entire 260-mg and 325-mg/day periods 
there was practically no alteration in weight for .the entire group of subjects, 
and yet there was a fall in serum lipoproteins and serum cholesterol during 
these periods. In addition, in a separate study of patients with the Sf 0~12 
hyperlipoproteinemia characteristic of xanthoma tendinosum it has commonly 
been observed that marked lipoprotein reduction occurs without weight loss 
and indeed, often with a weight increase. 11 We would consider, therefore, 
that such possibly unwanted. side effects as weight loss need not occur with 
desiccated thyroid substance itself. Thus, if any of the thyroid-active com
pounds recently studied does indeed show a greater dissociation of lipid ef
fects from metabolic effects than does desiccated thyroid itself, the demon
stration of this point would require a carefully controlled comparison of the 
various substances. 

One area where the effect of thyroid substance upon lipoprotein and 
cholesterol levels is of especial interest is arteriosclerosis, and in particu
lar coronary arteriosclerosis and its sequel, coronary heart disease. It has 
been shown that there exists a positive association of the serum levels of the 
S?0-12, S? 12-20, S~ 20-100, and S~ 100-400 lipoproteins with clinical 
coronary heart disease~ 12 A composite measure, designated as the Athero
genic Index value, >'" or A. 1. value, represents the best combination of the 
lipoprotein data in the segregation of cases of overt coronary disease from 
clinically healthy persons. Since elevated A. 1. values are associated with 
increased risk of clinical coronary heart disease, one reasonable approach 
to prophylaxis of coronary heart disease is via efforts to reduce elevated 

':. Atherogenic Index, or A. 1. = 0.1 (S~ 0-12) + 0.175 (S~ 12-400) 
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A. I. value s. The effect of thyroid substance in lowering lipoprotein levels 
and maintaining lowered levels s ugge sts its possible, <l:pp'lic,~tio,Il ~<?F ,this " 
purpose. The data of Fig. 1 can be .calculated on the basts"of A.I. response 
to desiccated thyroid substance., These re suUs are presented ;in Table n .. 

The reduction inA. i. value for either the l60-fig'or 325-mg thyroid 
period is quite sizable .. As was, shown iuTable I, the higher the initial lipo
protein level, the greiiter the absoiute magnitude of the fall in lipoprotein 
level in response,tdthyroidadri1irtistratiop. The comparison oiA. 1. response 
in the 10 cases with the highest initi<il SO 0-4()0 lipoprotein level with the 10 
case s showi'!1g the lowe st initial S¥ 0.;..4(10 lipoprotein level is of considerable' 
interest. These data arepresehted in Table III. ' 

" . . 

. it is clear that the initially high group shows a marked reduction in 
A.1. value in respd~se. to thyroida~mihis~r.at.idri, which reductio~.shoUld 
correspond to a: mate:l'lallylower rlsk of c!1rilcalcoronary heart dIsease. 
The initially loW' group shows a much smaller response in absolute A.I. re
duction as well c;l-S in percentage reduction. The initially low group is already 
characterized by a low ris.k of clinical coronary heart disease and is only 
slightly further lowered by thyroidadministrati6n .. From the point Of view 
of possible prophylaxis of coronary heart disease, the much greater effect 
of thyroid upon elevated A. 1. values than upon low ones is especially useful, 
since it is preciseiy the group with the highly elevated A. 1. val~es that is' 
in greatest need of prophylaxis in terms of A. I. lowering. 

Table 11 

Effect of desiccated thyroid substance upon Atherogenic Index values 
(39 cases) 

Time 

Initially 

At 30 weeks 
on 195 mg of 

thyroid 

At 39 weeks 
on 260 mg of 

thyroid 

At 36 weeks 
, on 325 mg of 

thyroid 

Mean A. 1. value' 
(A. L' units) 

70.0 

65.7' 

5l.0 

52.0 



\ 

-14- UCRL-3534 

TableHF" ,-, ' .. ' 

Atherogenic Index response to thyroid adnii~li'strati()n as a functi~n of initial 
lipoprotein level 

Time 

Initially 

At 30 weeks 
on 195·mg 

At 39; weeks 
on 260mg 

-1 At 36 weeks 
on325mg 

Mean A.I. value. 
(A. I. units)' 

For the 10 cases with· 
the highest Sf 0 -400 . 
lipoprotein level .. ' . 

94.1 

84.6 

.62.0 

64.0 

For the 10 cases with 
the lowest Sf 0-400 

lipoprotein level 

43.0 

46.5 

39.9 

37.1 
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