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CHAPTER I 

THE PROBLEM AND DEFINITIONS OF TERMS USED 

Medical science began the investigation of mental 

deficiency; and psychology and education, having adopted 

and nurtured it for a few years, have realized the neces

sity for a joint investigation of the problem. For if 

there is mental impairment, might not some structural 

impairments also exist? 

The thyroid gland became one of the primary 

targets for such research in the area of mental deficiency. 

Little has bee done, however, to investigate the relation

ship between the r~aster" gland (pituitary) and mental 

deficiency. Since the pituitary functions as a control 

over the endocrine system and indirectly influences other 

activities,1 it would seem logical that research begin 

here. Because of the gland's location, delicate nature, 

and complexity, research has avoided it except for some 

animal studies, for the most part unrelated to humans. 

If the accepted role of the pituitary gland as the 

center of endocrine activity is true, a significant 

relationship between mental deficiency and the function of 

'Catherine P. Anthony, Textbook Qt Anatomy and 
Physiology, p. 489. 
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this gland might exist. To determine if this was true, 

a study was needed to determine the correlation between 

mental deficiency and pituitary insufficiency (hypo

pituitarism). 

I. THE PROBLEM 

Statement 2! ~ problem. It was the purpose of 

this study to determine the relationship which exists 

between pituitary dysfunction and mental deficiency. 

II. DEFINITIONS OF TERNS USED 

Mental deficiency. Mental deficiency is a term 

SUbject to much disagreement in the area of definitions. 

For the purpose of this study, however, an operational 

definitions was used to supply the basis for examination 

of the sample. This was achieved by combining the defi 

nitions of Heber and Ingram. "Mental retardation refers 

to subaverage intellectual functioning which originates 

during the developmental period••• ,,2 "approximately 5-75 
IQtl3 on a standardized individual intelligence test. 

Pituitary function. The pituitary gland is 

2Rick Heber, "Definition of Mental Retardation,U 
Mental Retardation, Jerome H. Rothstein (ed.). p. 9. 

3..!.!2!S.., p. 12. 
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divided into three lobes: anterior, posterior, and inter

mediate. Each lobe is respondible for the production of 

certain hormones which affect certain "target area". 

This can best be illustrated by the diagrams in Figures 

1 tlnd 2. 

Hypopituitarism. Several conditions were investi

gated as a part of the general dysfunction of the pituitary 

gland referred to as hypopituitarism. For the purpose of 

this study, hypopituitarism has referred to the collective 

oonditions of the failure of the pituitary gland to 

function at the normal level. 

The ~ Current Medical Terminology of the 

American Medical Association indicated the following 

significant laboratory findings resulting from hypo

pit~itarism: (1) low basal metabolism rate, (2) increasfd 

carbohydrate toleranoe, (3) insulin sensitivity, (4) ab

normal or decreased urine gonadotropin, and (5) hypo

glycemia. 

Added conditions of panhypopituitarism syndrome as 

listed to include: (1) anemia, (2) reduced corticoids in 

urine, and (3) flat glucose tolerance curve. 

Kugelmass reports on the general retardation of 

vital functions in hypopituitarism. Laboratory findings 

indicate: 



S;2}}1:::IJ.lc::"?~~:';'·.~·~'~f=~~~~2:~C_~··_·;~.~~.-_~".:~'-':'~._J.__~,~.:....~~.'~".C.
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1. Marked reductions or the basal metabolism rate. 
2. Same elevation of the serum cholesterol. 
3.	 MOderate decrease in the fasting blood sugar 

level.
4. AbnormalitT of the dextrose tolerance curve.
5. Marked sensitivity to insulin. 
6. MOderate hypochromic anemia. 
7.	 Leukopenia with relative lymphocytosis and 

eosinophilia.
8.	 Decrease in the urinary excretion of the neutral 

17-ketosteroids.4 

4J • Newton Kugelmass "Mental Deficiency ot Hypo
pituitarim in C4ildbood. n ~e ~e1 !2£k State Journal .2!: 
Medicine, 52:1655-1659, July, 19 2. 



CHAPTER II 

REVIEW OF THE LITERATURE 

Research involving hypopituitarism is scarce and 

sporadic. In 1928, Fox presented a case for glandular 

therapy for the purpose of increasing the IQ. 5 Endocrine 

importance was recognized early because of the Cretin. 

Here the mental and physical deficiency made an obvious 

case for hypothyroidism. Other endocrine glands were 

recognized and their hormones used as therapy on the mental 

defic1encts. No prior diagnosis was performed, however, to 

determine any glandular malrunction. The therapy was, in 

fact, based on very little research concerning the function 

and integration of the separate endocrine glands; and the 

conditions associated with glandular malfunction were 

hardly known. 

Menninger stated that there was "no uniformity of 

association of any mental picture with any type of 

pitui tary disorder. ,,6 Gordon, ~ al., described the 

association of mental retardation occurring with endocrine 

5Edna J. Fox, "An Investigation of the Effects of 
Glandular Therapy on the Intelligence QIlotient, tI Mental 
Hygiene, 12:90-102, 1928. 

6w•c• Menninger, "Mental Disturbances Associated 
wi th Pitui tar)" Disorders," Journal 2! 1h!. American Medical 
Association, 91:951-955, 1928~ 
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disorders in the £ollowing order: childhood myexedema, 

hypothyroidism, adiposogenital dystrophy, and growth 

deficiency of the anterior pituitary.7 

Brousseau reports that in the literature of 

Mongolism, very few reports were found concerning the 

conditions of the glands other than the thyroid. Where 

they have existed, "their reports are contraddictory.n8 

Mateer reports that hypopituitary cases formed 

one of the most interesting of the improvable groups of a 

atudy involving pituitary acceleration of the IQl s .9 A 

question arises as to how these studies determined the 

nature and extent of pituitary insufficiency in their 

sample. Modern science has been slow in giving way to 

the nature of pituitary hormones and their composition, and 

even more retarded in determining the nature of their 

presence and effect in humans. Turner confirms the "con

fused state" of the biochemistry of the anterior lobe 

hormones as late as 1855.10 

7M• B• Gordon, and L. Kuskin, "Mental Retardation 
Associated with Endocrine and Non-Endocrine Conditions,1! 
Endocrinology, 1~:561-571, 1935. 

~te Brousseau, Mongolism, p. 94. 

9F1orence Mateer, (IPituitary Acceleration of IQI s, 
PsyChological Bulletin, 31:686, November, 1934. 

10 .
Donnell C. Turner, Gener'al Endocrinology, p. 396. 

II 
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One of the most advanoed studies since 1928 is 

that of Kugelmass, in 1952, which attempts to express 

mental retardation as a stage of the condition of hypo

pituitarism. 11 This study examines six cases of mental 

deficiency of hypopituitarism in children and again sup

ported the theory of hormone therapy. These eases were, 

however. selective and specialized and relate to other 

studies which fail to show what relationship exists, 

generally. overall, in the cases of mental deficiency. 

Perhaps the most significant study is the one 

of Asling ~ ~., which deals with the effects of hypo

physectomy of rats at six days of age. The report of the 

study indicates that hypophysectomy at six days of age 

was incompatible with life, the cause of which was 

attributed to brain damage. The same animals, when 

bPea-.atreated with growth hormones, survived and showed no 

signs of neural damage. 12 

Asling did not make any correlation of these 

results to brain damage in humans, but the results 

indicate that an investigation of this nature is merited. 

11 Kugelmass. ,2,E.• .ill., pp.1655-1659. 

12Asling, ~ al., "Deaths in Rats Submitted to 
Hypophysectomy at an Extremely Early Age and the Survival 
Effected by Growth Hormone," Anatomical Record, 114:49
65. 1952. 
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These studies have indicated the importance of 

glandular therapy in cases of low intelligence; described 

the association of mental retardation in various endo

crine disturbance; evaluated known cases of hypopituita

rism and mental re~ardation, and experimented with the 

removal of the pituitary gland in an effort to discover 

the nature of those hormo.ues on the growth of the brain. 

They have failed, however, to investigate the nature of 

mental deficiency as a function of hypopituitarism, 

especially necessary in relation to those cases of mental 

deficiency of undetermined etiology. 



CHAPTER III 

PROCEDURE 

General method. Several studies have been reviewed 

which point to a lack of research in the area of mental 

deficiency as a function of hYPopituitarism. To determine 

the extent of this relationship, this study has compared 

the level of pituitary function in children of normal 

mental ability with those recognized as mentally deficient. 

Conditions relative to hypopituitarism have been reviewed 

for the purpose of selecting a battery of clinical 

laboratory tests to determine the extent of pituitary 

function in the sample. 

Sample !E£ ~. A random sample of seven (7) 
. .. 

students was made from a local school district in Kansas 

who conformed to the following criteria: 

1.	 Age raAging from 16 to 18 years. 
2.	 IQ between 60 and 15 from a standardized 

individual intelligence test. 
3.	 Mental deficiency unrelated to specific endo

crine or metabolic disorders such as Cretinism, 
Phenylketonuria, etc. 

Permission was obtained from a parent or guardian 

and an appointment for testing at the student's home was 

made for prior to the morning meal. The twenty-four hour 

urine was collected by the students over a convenient 

twenty-four hour period. 
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A control group of "normal" students was omitted 

in favor of the established normals for the various 

laboratory tests. 

From an analysis of the conditions relative to 

hypopitu~tarism SYndrome, the following clinical labora

tory tests were used in identifying a relationship between 

mental deficiency and hypopituitarism.13 

1. Complete Blood Count (CBC). The complete 

blood count was divided into four parts: hemoglobin, 

red blood count, white blood count, and differential 

white count. The blood was obtained from a venipuncture 

at the time all the blood was collected prior to the morning 

meal. Hemoglobin was determined by the Cyanmethemoglobin 

colorimetric method. 

The specific references to hypopituitarism 

syndrome available from these results included: anemia, 

leukopenia, lymphocytosis, and eosinophilia. 

I 

2. Fasting Blood Sugar (FBS) and Glucose Tolerance 

!!!1. Blood was drawn according to the procedure of Exton 

and Rose for a two dose, one hour determination of glucose 

tolerance. Glucose levels were determined by the Somoygi

Nelson method for the purpose of identifying sugar 

13Detailed procedures for these laboratory 
analyses are included in Appendix A. 
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metabolism and possible hypoglycemia (a condition reported 

of hypopituitarism syndrome). 

3. Protein Bound Iodine (~). The protein bound 

iodine was used in lieu of the Basal Metabolism Rate because 

of its greater accuracy and convenience. Blood was drawn 

from the subject in the fasting state, and the serum was 

sent to Bio-Science Laboratories for the protein bound 

iodine determination by the alkaline ash method. 

4. Serum Cholesterol (Chol). Serum was separated 

from the whole blood from the subjects in the fasting 

state and evaluated for cholesterol by the Bloor method. An 

elevated serum cholesterol is indicative of the high 

carbohydrate tolerance in hypopituitaryism syndrome. 

S. ll-ketosteroids (17-KS), Corticosteroids, 11-~

Corticosteroids, iI-ketogenic steroids (17-KGS). The 

adrenal cortex produces not only steroid hormones which 

are unique to this gland, but also those which are classi

fied as C-19 compounds (17-KS), c-18 compounds (estrogens), 

and C-21 compounds (progesterone). The important C-21 

compounds associated with adrenal cortex activity are refer

red to as Corticosteroids. These tests should indicate 

14low results in hypopituitary cases.

14Bio-Science Laboratories, Specialized Diagnostic 
Laboratory Tests, (Sixth Edition,) p. 44. 
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For these tests, a 100 milliliter aliquot of a 

twenty-four hour urine specimen was sent to Bio-Science 

Laboratories for total 17-ketosteroid and 17-ketogenic 

steroids determination by the 17-ketogenic method. 

Facilities. Bio-Science Laboratories, Los Angeles, 

California, division of endocrinology, was responsible for 

two of the tests: Protein bound iodine, and the 17-0H

Corticosteroids. St. Mary's Hospital Laboratory, Emporia, 

Kansas, with the permission and cooperation of W.E. Luedtke, 

M.D., and Anne-Leigh Sampson, M.T. (ASCP), conducted the 

remaining tests. 



CHAPTER IV 

RESULTS OF THE INDIVIDUAL TESTING 

The conditions relative to hypopituitari8m 

syndrome were reported earlier, Thel8 inc1udeds 

1.	 Anemia--decrease in the pre8ence of red 
blood celli. 

2.	 Leukopenia--decrea8e in the presence of whit. 
cells. 

3.	 E08inophl1ia--inerease in the percentase of 
eosinophi18 per total white cella.

4.	 L1Mphoe7tosi8M~increa8e in the percentas. ot 
. lymphocytes per total white cell••

S.	 Hypog11cemia~-reduction in the blood lusar 
level. 

6. Abnormal gluco8e tolerance curve. 
7. Low protein bound iodine. 
8.	 Increa8ed carbohydrate to1erance--incr••se. 

serum cholesterol. 
9.	 necreased total 17-ketolteroids and 17-k.'•• 

genic steroids. 

The findings for the individual tests are 

presented with the normal values in Tables I and II. 

Individual resu1t8. Each student was evaluate.== , . "~ 

to determine evidence of hypopituitary syndrome. 

SUbject 1. J.C. is a 16 7ear-01d b07 with a 

Stanford-Binet measured IQ of 68. The red count, whit. 

count, and hemcg10bin were normal. There is no evid.n•• 

of anemia or leukopenia. The differential white count 

indicated eosinophilia and lymphocytosis. The fasting 

blood	 sugar indicated some hypoglycemia. Poor gluco•• 
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TABLE I 

RESULTS OF HEHATOLOGY TESTING ON A SANPLE OF 16-17 
YEAR-OLD MENTALLY DEFICIENCT STUDENTS. 

AND THE CORRESPONDING NORMAL VALUES 
FOR BOTH MALES AND FEr'!ALES 

FOR EACH TEST 

l:"ORI1At --1'1=14:-16 gms. per cent 4. 5-6M/cnll'1l. 5 000-10 OO~/cm."'l1 
V.~.LUES~ F=12-16 gms. per cent 4-5.5t-i/crr.m.' , 
~ttb;lec t Homoglobin Red Cella l',Thito Colla 
J .C. (H) 15.5 5.0 8,300 

-
R.L. (M) 15.2 4.9 8,200 

J.D. (I>1) 13.5 4.4 8,300 

K.R. ·00 13.5 4.3 7,100 

B.J. (F) 13.2 4.3 5,800 

S.F. (F) 12.4 4.0 8,100 

J .F. (F) 12.0 3~9 6,800· 

ifORlvt'\L 
V~:.LUES 

0-1 1-3 3-5 58-66 20-25 3-8 
Bas 0'" 
phils 

Eosino
ph11s 

Staba Neutro
phils 

Lympho- Mono
oytes cytes 

SUb,iect Differential Leukooyto Count 

J.C. 1 6 0 33 57 3 

R.L. 0 5 0 -39 55 1
 

J.D. 0 6 0 56 37 1
 

K.R. 0 2 0 49 49 0 

B.J. 0 3 0 58 39 0 

S.F. 0 9 0 37 53 1 

J.F. 0 4 0 48 47 1
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TABLE II 

RESULTS OF BLOOD CHEMISTRY TESTING ON A SA~~LE 

OF 16-17 YEAR-OL::> I-JENTALLY DSFIC IENCT 
STUDENTS AND THE CORRESPONDING
 

NORMAL VALUES FOR BOTH
 
MALES AND FE11ALES
 

FOR EACH TEST
 

~.,". '~1L 

V~LUES 70-90mg/l00co 70-90mg/ 145-165mg/ 125-25Qn:g/ 
•• .1.:4 100cc 100cc 100cc 

§ubject :B'"B",S. Glucose Tolerance Test 

JoC. 68	 68 120 144 
R.L. 76	 76 172 145 

J.D.	 68 68 172 122 

. 50 KoR .. 50 94 105 

BllJ.' .. 49 '49 150 106 

S.F. 58	 58 68 113 

J.F. 52	 52 100 104 

8	 -:;lIORHA'L 125-250/10000 4- m10ro- M=9-22 H=5-23'~ 
VALUES grams/l00cc F=6-15* F=3-15?1" 
u~ub ie" ';: SCl"'um Choles. P.B.I. 17-KS 17-KGS,t..;. 

J .C. (101) 119	 307 3.3 2.5 

R.L. (N) 145	 5.4 4.7 5.6 

J.D. o-n 123 4.8 5.2 5.5 

K~R. (1-1) 120 4.9 5.6 6~8' 

B.J. (F) 122 6.0 15.0 11.0 

S.F. (F) 108 6.6 3.9 3.1 

J.~. (F) 142 6.5 3.9 3.3 

* IaS/24 hours. 
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tolerance was indicated by the glucose tolerance test by 

a marked increase at both levels. The serum cholesterol 

showed further evidence of poor carbohydrate tolerance. 

There was no evidence of hypothyroidism and the 17-0H

Corticosteroids were decreased. 

SUbject 2. R.L. is a 16 year-old boy with a 

Stanford-Binet measured IQ of 62. The results of hemato

logical testing indicate an elevated percentage of eosino

phils and lymphocytes in the differential count. There is 

no evidence of anemia or leukopenia. Glucose values 

were normal and the cholesterol is within the normal range. 

There is no evidence of hypothyroidism and the 17-0H

Corticosteroids show no abnormality. 

Subject 1. J.D. is a 16 year-old boy with a 

Stanford-Binet measured IQ of 69. Clinical testing shows 

a lowered red cell count and hemoglobin, which is an indica

tion of anemia. There is no evidence of leukopenia. The 

percentage of eosinophils and lymphocytes are above the 

normal range. There is evidence of hypoglycemia but a 

normal glucose tolerance surve. The serum cholesterol is 

below the normal range. The protein bound iodine does not 

indicate thyroid abnormality and the 17-0H-Corticosteroids 

are not normal. 

SUbject~. K.R. is a 17 year-old boy with a 

Stanford-Binet measured IQ of 75. Testing shows this 
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student to have indications of anemia, lymphocytosis, and 

hypoglycemia. The glucose tolerance curve indicates a 

slow rise at the half-hour and further rise at the hour. 

A low carbohydrate tolerance was reported. There is no 

abnormality in the thyroid function test and a normal value 

was reported in the 11-ketogenic steroids. A low value was 

reported in the total 11-ketosteroids. 

Subject~. B.J. is a 11 year-old girl witha 

Stanford-Binet measured IQ of 11. Testing indicates the 

absence of anemia, leukopenia, eosinophilia, and hypo

thyroidism. Blood sugar levels show signs of hypoglycemia 

and an abnormal glucose tolerance curve. A low value 

carbohydrate tolerance was also reported. The 11-0H

Corticosteroids were normal. 

Subject 6. S.F. is a 16 year-old girl with a 

Stanford-Binet measured IQ of 12. Results show indications 

of eosinophilia, lymphocytosis, hypoglycemia, and a slow 

reaction to glucose during the glucose tolerance test. The 

serum cholesterol was below the normal range. No abnormal

ities were reported in the thyroid function or Cortico

steroids. 

Subject 1. J.F. is a 11 year-old girl with a 

Stanf'ord-Binet measured IQ of 66. The red cell count 

showed evidence of anemia, but the hemoglobin was within 

the normal range. There were no abnormalities in the 
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appearance or the red blood cells. The differential 

cOlUlt showed signs of eosinophilia and l,mphocytosis. 

The glucose values reported indicate hypoglycemia and a 

flat glucose tolerance curve. The carbohydrate tolerance 

is normal and there were no signs of hypothyroidism. 

The 17-oH-CorticosteL'oid values were both lOWe 

Results Qt the sample ~ ~ whole. Several condi

tions tended to be present in all of the subjects. These 

included the absence of leukopenia and anemia, presence 

of at least twv per cent eosinophils and thirty-seven 

per cent lymphocytes, no evidence of increased carbo

hydrate tolerance (in fact five eases reported decreased 

carbohydrate ~olerance), only one exception of a reduced 

fasting blood sugar, and only one exception of no 

evidence of hypothyroidism. 

Summary of evidence of hypopituitari sme Of the 

five conditions listed as significant by the American 

Medical Association as a par~ of the hypopituitary 

syndrome, only hypoglycemia was indicated in the sample. 

Secondary conditions reported in the sample included 

eosinophilia and lymphocytosis. No other evidence of 

hypopitUl:tarism was fOlUld. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

To determine the relationship between mental 

deficiency and hypopituitarism, this study has compared 

levels of pituitary function in persons of normal mental 

ability with those recognized as mentally deficient. A 

series of nine conditions have been examined and reported 

of eaCh of seven subjects. 

SummarY. Studies have indicated the importanoe 

of glandular therapy in cases of low intelligence; 

described the association of mental retardation in various 

endocrine disturbanoes; evaluated known cases of hypo

pituitarism and mental retardation; and experimented with 

the removal of the pituitary gland in an effort to discover 

the nature of those hormones on the growth of the brain. 

It was the purpose of this stUdy, to determine the relation

ship which exists between mental deficiency and pituitary 

dysfunction. 

In the seven SUbjects tested, with IQ's ranging 

from 62-15, and chronological ages from 16-11, a trend 

was indioated by the presence of several conditions in 

most of the sample. These included eosinophilia, lymph

ocytosis, low carbohydrate tolerance, hypoglycemia, and 
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borderline evidence of anemia and reduced 17-0H-Cortico

steroids excretion in the urine. 

Of the five significant laboratory findings 

indicated by the American Medical Association, hypoglycemia 

was the only condition of the three that were tested by 

this study. Added conditions of the syndrome that were 

present included eosinophilia and lymphocytosis. Evidence 

of decreased carbohydrate tolerance in most or the sample 

was directly opposed to the hypopituitary increase in the 

carbohydrate tolerance. 

Conclusions. Although there was some indication 

of a deviation from the normal in the conditions tested, 

there was insufficient evidence of a relationShip between 

mental deficiency and pituitary dysfunction. 

Recommendations. Asling's study clearly points 

the way for research in the area of brain development and 

the presence of the growth hormone of the pituitary 

gland. The failure of this stUdy to demonstrate this 

relationship between mental deficiency and hypopLtuitarism 

does not constitute a recommendation for withdrawal in 

this area. 

The limitations of this study did not permit the 

further testing indicated by the results. Certain 

questions remain to be answered: 
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1. Why was there some evidence of eosinophilia 

and lymphocytosis in most of the sUbjects? 

2. What significance is there in the high 

percentage of hypoglycemia and low carbohydrate tolerance 

in the sample? 

3. What results must be further explored for 

relative weight in determining hypopituitarism? 

Further research is necessary to evaluate the 

conditions of the syndrome more effectively in light of 

the current data. One of the shortcomings of this present 

stUdy has been the absence of available diagnostic testing 

designed specifically for detection of hypopituitarism. 

Conditions need to be explored to determine the signifi

cance of the white count and cholesterol results. 

The fact that this sample has shown that no 

positive relationship exists between mental deficiency 

and hypopituitarism, suggests that further research is 

necessary to evaluate this on a much larger sample and 

should included a greater cross reference ability in the 

diagnostic measurements to identify causations in condi

tions which compose the hypopitui tary syndrome. 
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HEMOGLOBIN 

(Cyanmethemoglobin Method) 

Drabkin and Austin (1935)
Crosby, Munn, and Furth (1954) 

1. Draw	 finger-tip oxylated blood into a 0.02 mI. pipette. 

2.	 Expel into 5 mI. of cyanmethemoglobin reagent in a 
10 Mm. cuvette. 

3.	 Stopper the cuvette and allow it to stand for 15 
minutes. 

4.	 Half fill a second 10 Mm. cuvette with cyanmethemo
globin reagent. This will be the Blank. 

5.	 Using filter 550, set the meter of the LEITZ 
PHOTROMETER to 100 on the per cent transmittance 
scale with the Blank. 

6.	 ]mmediate1y replace the Blank with the unknown and 
read the per cent transmittance on the meter. 

7.	 Determine the concentration in grams per 100 mI. of 
blood from the calibration table. 

Calculate	 the per cent hemoglobin as follows: 

grams hemoglobin
considered normal x 100 = per cent 

J
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BLOOD SUGAR DETERMINATION 

(Somogyi-Nelson Method) 

Reinhold (1953) 

Semimicrotechnique: 

1. Pipette 1.5 mI. of water into a centrifuge tube. 

2.	 Draw outaneous blood into a 0.1 ml. pipette and expel it 
into the water. Rinse the pipette two or three 
times by drawing up and expelling the solution 
into the centrifuge tube. 

3. Add 0.2 mI. of Barium hydrOXide solution and mix. 

4.	 Add 0.2' mI. of Zinc sulfate solution and mix the contents 
of the tube thoroughly by tapping. 

5.	 Allow the tubes to stand for three to five minutes and 
centrifuge for five minutes. 

6.	 Pipette 0.5 mI. samples of the supernatant fluid, of 
each standard, and of water (for the blank) into 
separate tubes (test tubes or photometer cuvette! 
approximately 15x125 mm). 

7.	 Add 1 mI. of Alkaline copper reagent and mix each tube 
by tapping. 

8.	 Place a marble on top and heat in a Vigorously boiling 
water bath for 20 minutes, or place in a pressure 
cooker for five minutes at 115°c. 

9. Place tubes in water at room temperature for one minute. 

10. Add	 1 mI. of Arsenomolybdate reagent and mix. 

11.	 Dilute to the 10 mI. Mark or add 7.5 mI. of water. 
Mix by inverting. 

12.	 Measure the absorbance at 540 mu by means of a photo
colorimeter, using the blank for setting the 
zero. 



28 

Calculation: R~ is the reading of the unknown, and Ra is 
the reading of the standard. Using standard II 
(0.02$ mg. of glucose): 

~ X 100 = mg. per cent glucoseRs 
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CHOLESTEROL IN SERUM 

(Bloor Method) 

Bloor (1916) 

1.	 Into a dry 25 ml. glass stoppered volumetric flask, 
place: 17 mI. of alcohol-ether mixture. 

2.	 Slowly pipette directly into the alcohol-ether mixture, 
and with constant shaking of the flask, 1 mI. of 
serum obtained from unhemolyzed blood. 

3.	 Add alcohol-ether mixture to the graduation mark, 
stopper the flask, invert, and saake vigorously. 

4. Let flask stand for 30 minutes--shake it occasionally. 

5. Filter on a dry Whatman No. 40 paper into a dry flask. 

6.	 Into a dry 50 mI. Erlenmeyer flask pipette: 10 mI. of 
the above filtrate. 

7.	 Evaporate just to dryness on a water bath or an electric 
hot-plate. 

8.	 Extract the cholesterol from the dried residue by 
boiling it with 3 mI. of chloroform and then 
decanting the solution into a dry 10 mI. glass 
stoppered graduated cylinder. 

9.	 Repeat the extraction (Step 8) twice again, pouring 
each chloroform extract into the same graduated 
cylinder as before. 

10.	 Add chloroform to the extracts in the cylinder until 
the volume is 10 ml. 

11. Add 2 mI. of freshly prepared cholesterol reagent. 

12.	 Stopper the cylinder and invert it several times. 
CAUTION. 

13.	 Place the cylinder in the dark for 20 minutes at 
21-25°C. 

14. Transfer some of the liquid to a 10 mm square cuvette. 
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15.	 Using filter 640, set the meter of the LEITZ 
PHOTROMETER to 100 on the per cent transmittance 
scale with a blank of 5 ml. of chloroform to 
which has been added 1 mI. of cholesterol reagent 
and contained in a 10 Mm. square cuvette. 

16.	 Immediately replace the blank with the unknown and 
read the per cent transmittance on the meter. 

17.	 Determine the concentration in mg. per 100 mI. of 
serum from the calibration table. 


