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TABLE I

Effect of Thiamine, Riboflavin, and Pantothenic Acid
ministered ACTH

Deficiency on the
(Corticotropin)

Leukocyte Response of Rats Ad-

Average
Food
Con-

sump-

Dietary Group

Body
weight

at Time
Number of In-

of jection
Animals’ (Gm.)

tion per
Rat for
First 24
Days of
Feeding

(Gm./ Pie-
Day) injection

Leukocyte Counts Change in
Lymphocyte

Count 2 Hours
after Injectiont

7 hours (Per Cent)

Change in
Granviocyte

Count 4 Hours
after Injec-

tion
(Per Cent)

Post-injection

2 hours 4 hours

Basal ration 10 153 12.4 -39 ± 4.6 +164
(ad libitum)

. Total WBC 14,670 12,930 18,490 15,510
Lymphocytes 11,589 7,112 10,354 9,306

Total granulocytes 3,081 5,818 8,136 6,204

% granulocytes 21 45 44 40
Basal ration 10 111 9.9 -47±42 +197

(pair-fed)
Total WBC 11,575 10,908 14,115 10,908

Lymphocytes 8,913 4,690 6,211 5,672

Total granulocytes 2,662 6,218 7,904 5,236

% granulocytes 23 57 56 48
Thiamine-free 7 82 9.9 -40 ± 7.3 +124

Total WBC 6,300 6,314 7,893 8,314
Lymphocytes 3,906 2,336 2,526 3,408

Total granulocytes 2,394 3,978 5,367 4,906

% granulocytes 38 63 68 59

Riboflavin-free 10 66 8.4 -41 ± 5.8 -8
Total WBC 11,444 8,031 8,566 7,044

Lymphocytes 7,439 4,417 4,883 3,733
Total granulocytes 4,005 3,614 3,683 3,311
% granulocytes 35 45 43 47

Pantothenic acid-free 8 79 9.0 .....43 ± 5.9 +180

Total WBC 8,980 7,213 12,160 7,210
Lymphocytes 6,933 3,946 6,445 4,470
Total granulocytes 2,047 3.267 5,715 2,740

% granulocytes 23 45 47 38

Data for total WB C, lymphocytes and total granulocy tes are expressed in cells per cubic millimeter.
* Initially 10 rats were in each group. The number of animals listed in the table indicates the num-

her of animals alive when the last blood specimen was taken and on which data are based.

t Including standard error of the mean ealculated as follows : .\I� 1 V’n where “d” is the deviation from

the mean and “n” is the number of observations.

tween riboflavin-deficient rats and those on

other rations in respect to the granulocyte re-

sponse. In all groups tested, with the exception

of the riboflavin-free series, a significant in-

crease occurred 4 hours post inj ection in the

number of peripheral polymorphonuclear

leukocytes per cu. mm. of blood (average in-

crease 166 per cent over pre-injection levels,

range 124 to 197 per cent) ; in the riboflavin-

deficient series, however, the polymorphonu-

clear leukocyte count 4 hours post injection

was decreased (8 per cent).

PROCEDURE

Experiment 2. Effects of Epinephrine Ad-

ministration on the Leukocyte Response of

Rats Deficient in Thiamine, Riboflavin,

and Pantothenic Acid

Sixty male rats of the University of Southern Cali-

fornia strain were selected at 21 to 23 days of age and

an average weight of 442 Gm. for the present experi-
ment. The diets fed an�d the experimental procedure

employed were similar to those described in Experi-

ment 1 (12 animals per group). Food consumption

was not determined, however, except for rats in the
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* Adrenalin Chloride#{174} Solution 1: 1000 adrenalin,
brand of epinephrine, Parke Davis & Co., Detroit.

thiamine-free and basal ration pair-fed series. During
the fourth week of feeding, surviving animals in each

group received a single intraperitoneal injection of

0.03 mg. adrenalin* per 100 Gm. body weight. Im-
mediately before the injection, and at 3 and 24 hours
afterward, specimens were taken of the tail blood of

all rats ; and total and differential white cell counts
and direct eosinophile counts determined. Similar

tests were also conducted with 36 female rats of the
USC strain fed the riboflavin-free, pantothenic acid-
free and basal ration (ad libitum) diets (12 animals
per group) and with 12 female rats depleted of vita-

mm A (see reference 13 for procedure and diet em-
ployed). Results are summarized in Table II.

RRSui�s

A significant reduction in the peripheral

blood lymphocyte count was observed 3 hours

after epinephrine administration in all rats

fed the basal ration or diets deficient in thia-

mine or�riboflavin. In contrast, both male and

female rats deficient in p�antothenic acid de-

veloped a significant lymphocytosis 3 hours af-

ter epinephrine administration. The reduc-

tion in lymphocytes of rats deficient in thia-

mine and riboflavin was less marked than that

of animals fed the basal ration ad libitum but

did not differ significantly from that of rats in

the basal ration-pair-fed series. It would ap-

pear, therefore, that caloric restriction per se

and not the concomitant thiamine or riboflavin

deficiency was responsible, at least in part,

for the decreased lymphocyte response ob-

served in these rats.

A significant reduction in eosinophiles oc-

curred 3 hours after epinephrine administra-

tion in male rats fed the riboflavin-deficient or

l)asal ration (either ad libitum or pair-fed)

and in female rats on the basal ration. In all

other series, however, both in male and female

rats, eosinophiles were virtually absent from

the pre-injection count; hence further reduc-

tion of this blood constituent appeared to have

little value as an indicator of adrenocortical

function.

In contrast to the reduction in polymor-

phonuclear leukocytes observed in riboflavin-

deficient rats injected with corticotropin, the

administration of epinephrine resulted both in

male and female riboflavin-deficient rats in a

significant polymorphonuclear leukocytosis

which did not differ significantly from that ob-

served in similarly treated animals on the

basal ration. Twenty-four hours after injec-

tion, blood leukocytes had returned in virtually

all cases to substantially pre-injection levels.

No impairment in the lymphocyte or polymor-

phonuclear leukocyte response was noted in

female rats depleted of vitamin A.

PROCEDURE

Experiment 3. Comparative Effects of (1 ) a

Single and (2) Multiple Injections of Epi-

nephrine on the Leukocyte Response of

Pyridoxine-deficient Rats.

Two groups of male rats of the University of

Southern California strain were employed in the
present experiment. One group consisted of 12 ani-

mals which were in the basal ration-ad libitum series
in Experiment 2. The other group consisted of 12
rats which had been placed at weaning (21 to 23 days
of age) on a purified ration identical to the basal ra-
tion but from which pyridoxine hydrochloride had
been omitted. Animals were fed ad tibitum in both

groups. During the fourth week of feeding, each rat
received a single intraperitoneal injection of 0.03
mg. adrenalin�1 per 100 Gm. body weight, and the
leukocyte count was determined immediately before

and at 3 and 24 hours post injection. The epinephrine
injections were repeated daily until a total of 10
injections had been adminiaJered to each rat. Im-

mediately before and at 3 and 24 hours after the last

injection, specimens were taken of the tail blood of
all rats, and total and differential white cell counts
and direct eosinophile counts were determined. Re-

sults are summarized in Table III.

RESULTS

A significant reduction in the peripheral

blood lymphocyte count was observed both in

pyridoxine-deficient rats and those on a com-

plete diet 3 hours after the administration of

the first injection of epinephrine. After 10

daily inj ections, however, the lymphopenic re-

sponse was absent in pyridoxine-deficient rats,

although relatively unimpaired in supple-

mented controls. After 10 daily injections,

further, the relative increase in polymorpho-

nuclear cells was significantly less for pyridox-

inc-deficient rats than for those on the com-

plete ration.

Food consumption data were not determined

in the present experiment and pair-fed controls
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TABLE II

Effects of Thiamine, Riboflavin, and Pantothenic Acid Deficiency on the Leukocyte Response of Rats Ad-
ministered Epinephrine

Num.
bar of

Ani-
Dietary Group mals

Body
Weiht
at Time

of In.
jection
(Gm.)

Leukocyte Counta
.

Change in
Lymphocyte

Count 3 Hours
after Injectiont

(Per Cent)

Change in
Granulocyte

Count 3 hours
after Injection

(Per Cent)
Pre-

injection

Post-injection

3 hours 24 hours

Males

Basal ration 12 143 -47 ± 2.9 +181

(ad libitum)
Total WBC 15,666 15,221 13,038
Lymphocytes 12,634 6,700 10,655
Total granulocytes 3,032 8,521 2,383

% granulocytes 19 55 18
Eosinophiles 341 71 258

Basal ration 12 107 -33 ± 5.3 +539
(pair-fed)

Total WBC 11,550 17,829 13,�18
Lymphocytes 9,787 6,570 10,391
Total granulocytes 1,763 11,259 3,187

% granulocytes 15 63 23
Eosinophiles 283 104 166

Thiamine-free 11 83 -26 ± 5.8 +324
Total WBC 10,255 15,650 10,095

Lymphocytes 7,958 5,919 7,690
Total granulocytes 2,297 9,731 2,405

% granulocytes 22 60 23
Eosinophiles 63 15 15

Riboflavin-free 10 60 -19 ± 92 +335
Total WBC 9,221 15,293 9,893

Lymphocytes . 7,026 5,735 7,380

Total granulocytes 2,195 9,558 2,513
% granulocytes 24 63 25
Eosinophiles 228 93 143

Pantothenic acid-free 9 78 +39 ± 22.4 +401
Total WBC 2,880 5,432 2,588
Lymphocytes 2,485 3,455 2,127
Total granulocytes 395 1,977 461

% granulocytes 14 36 18
Eosinophiles 8 0 0

Females

Basal ration 12 126 -16 ± 3.9 +211
(ad libitum)

Total WBC 12,583 17,986 13,425

Lymphocytes 9,337 7,876 10,340
Total granulocytes 3,246 10,110 3,085

% granulocytes 26 56 23

Eosinophiles 186 100 212
Riboflavin-free Ii 61 - 6 ± 6.7 +354

Total WBC 9,570 17,170 10,700

Lymphocytes 7,312 6,900 7,683

Total granulocytes 2,258 10,270 3,017

% granulocytes 24 60 28

Eosinophiles 9 10 33
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ERSHOFF AND PARROTT 129

Pantothenic acid-free 9 66 +35 ± 17.4 +544
Total WBC 6,025 14,819 14,800
Lymphocytes 4,712 6,368 9,266

Total granulocytes 1,313 8,451 5,534
% granulocytes 22 57 37
Eosinophiles 29 38 17

Vitamin A-free 12 111 -15 ± 7.3 +342

Total WBC 7,830 12,830 8,780
Lymphocytes 6,093 5.149 6,991

Total granulocytes 1,737 7,681 1,789
% granulocytes 22 61 21
Eosinophiles 8 0 0

Data for total WBC, lymphocytes, eosinophiles and total granulocytes are expressed in cells per cubic
millimeter.

* See footnote *, Table I.

t See footnote t, Table I.

TABLE III

Comparative Effects of ( 1) a Single and (2) Multiple i)oe. of Epineplirine on the Leukoyte Response of
Pyridoxine-defirient Rats

Group

Body
Weight
(Gm.)

L�ukocvte Count
Nurn-
ber of Post-injection
Ani- Pre-

mals* injection 3 hours 24 hours

Change in
Lymphocyte

Count 3 hours
post Injectiont

(Per Cent)

Change in
Granulocyte

Count 3 hours
post Injection

(Per Cent)

Pyridoxine-deficient Series

1st injection 100.6 10 -41 ± 8.1 +164
Total WBC 9,883 11,589 8,250
Lymphocytes 7,086 4,185 5,560

Total granulocytes 2,797 � � 2,690
% granulocytes 28 64 33
Eosinophiles 156 83 111

10th injection 92.1 8 - 2 ± 7.6 + 80

Total WBC 10,980 14,231 13,430
Lymphocytes 6,694 6,533 7,360

Total granulocytes 4,286 7,698 6,070
% granulocytes 39 54 45
Eosinophiles 50 0 8

Basal Ration (ad libitum) Series

1st injection 143 12 -47 ± 2.9 +181
Total WBC 15,666 15,221 13,038

Lymphocytes 12,634 6,700 10,655
Total granulocytes 3,032 8,521 2,383

% granulocytes 19 55 18
Eosinophiles 341 � 71 258

10th injection 155 12 -34 ± 8.5 +247

Total WBC 15,583 21,750 17,250
Lymphocytes 11,516 7,624 11,161
Total granulocytes 4,067 14,126 6,089

% granulocytes 26 65 35
Eosinophiles 100 0 133

Data for total WBC, lymphocytes, eosinophilcs and total gianulocytes are expressed in cells per cubic milli-

meter.
* See footnote �, Table I.

t See footnote t, Table I.
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were not employed. rfI�e possibility, therefore,

that caloric restriction and not pyridoxine de-

ficiency per se was responsible for the ob-

served results has not been eliminated.

DIScUSSIoN

It is well established that epinephrine ad-

ministration stimulates pituitary-adrenal func-

tion and elicits corticotropin discharge from

the anterior pituitary gland. It has been re-

ported that epinephrine activates the adrenal

cortex only when the pituitary gland is

intact ;�.1�16 and that the adrenocorticotropic

properties of epinephrine are due solely to the

release of corticotropin. There is evidence,

however, that massive doses of epinephrine

may stimulate cortical hormone production

even in the absence of the pituitary. Thus

Hungerford’7 observed that the number of

circulating blood lymphocytes was lowered

after administering a large dose of epinephrine

to both normal and hypophysectomized but not

in adrenalectomized rats. Similarly 1arg�

doses of epinephrine and corticotropin were

both effective in causing a significant reduc-

tion in the number of thoracic duct lympho-

cytes in normal and hypophysectomized but

not in adrenalectomized rats.18 With smaller

doses of epinephrine, however, it is the con-

sensus of opinion that the cortical stimulation

is due primarily if not entirely to the corti-

cotropin discharge. Changes in the peripheral

lymphocyte count in response to epinephrine

administration would appear, therefore, to

result from the liberation of pituitary adreno-

corticotropic hormone and the consequent in-

crease in adrenal cortical hormone secretion.

Results of the present experiment indicate

that rats deficient in thiamine, riboflavin, pyri-

doxine, and vitamin A responded to a single

injection of epinephrine with a significant re-

duction in the peripheral blood lymphocyte

count 3 hours after injection. These findings

indicate that under conditions of the present

experiment a deficiency of the above vitamins

did not impair the ability (1) of the adrenal

glands to produce lymphopenia-producing cor-

tical hormones in response to cortical stimula-

tion, (2) of the peripheral tissues to respond

to such hormones, and (3) of epinephrine to

evoke the discharge of pituitary corticotropin.

Rats deficient in pantothenic acid, however,

showed no reduction in the peripheral blood

ly1fl�)hOcyte count after epinephrme adminis-

tration, but, on the contrary, a significant

lymphocytosis. \Vhen corticotropin was ad-

ministered, however, the lymphopenic response

of pantothenic acid-deficient rats did not dif-

fer significantly from that of rats on a com-

plete ration.* It would appear from these find-

ings that the failure of pantothenic acid-de-

ficient rats to exhibit lymphopenia after epi-

nephrine administration was due to an made-

quate adrenocorticotropic hormone secretion.

Available data do not indicate, however,

whether the impaired corticotropin secretion

was the result of (1) failure of epinephrine to

stimulate the anterior pituitary of pantothenic

acid-deficient rats, (2) inadequate corticotro-

pin synthesis, either in amount or kind, or (3)

failure of the secretory mechanism.

The failure of epinephrine to produce lymph-

openia in pantothenic acid-deficient rats is in

accord with the findings of Dumm et al.19 that

the reduction in blood lymphocytes of rats

subjected to the stress of swimming for 25

minutes in water at 25#{176}C. was partially abol-

ished in animals fed a pantothenate-deficient

diet. Dumm et al.,’#{176}however, in contrast to

l)resent findings, observed that the lympho-

penic response was also impaired in panto-
thenate-deficient rats administered cortico-

tropin, although less so than in the swimming

stress.

The reduction in peripheral blood lympho-

cytes following a single injection of epi-

nephrine is considered an index of adrenocorti-

cal activation in response to the discharge of

l)refOrmed corticotropin from the anterior pi-
fuitary. As such, it is essentially a response of

the organism to acute stress. It is possible,

however, as Samuels2#{176} has pointed out, that

a nutritionally-deficient animal may have suf-

ficient corticotropin in its pituitary to meet

* In the present experiment the effects of epi-

nephrine and corticotropin administration were deter-

mined on rats of different strains ; hence strain differ-
ences may have contributed to the diverse results. In
subsequent work, however, similar findings were ob-
tained following epinephrine and corticotropin ad-
ministration to rats of the same (Long-Evans) strain.

 by guest on June 6, 2011
w

w
w

.ajcn.org
D

ow
nloaded from

 

http://www.ajcn.org/


3. .�. .

ERSHOFF AND PARROTT 131

body requirements for this factor during an

acute stress reaction, but that such animals

may have an impaired ability to synthesize

corticotropin and other hormones in the

amounts required during repeated or chronic

stress. rFlle findings in Experiment 3 (pyri-

doxine-deficient rats receiving multiple doses

of e�)inephrine) support this hypothesis. Thus

it was observed that pyridoxine-deficient rats

did not differ from animals on a complete ra-

tion in their lymphopenic response to a single

injection of epinephrine; but after 10 daily in-

jections the lymphopenic response was absent

in pyridoxine-deficient rats, although rela-

tively unimpaired in supplemented controls.

Available data do not indicate whether this

failure of a lymphopenic response was due to

a failure at the pituitary (impaired ACTH

secretion) , adrenal (impaired response to

adrenocortical stimulation) , or peripheral tis-

sue (impaired response to lymphopenic corti-

coids) level. In view of pyridoxine’s role in

protein metabolism, one might suspect impair-

ment at the pituitary level as a distinct possi-

bility.

LEUKOCYTES AND HORMONES

The significance of polymorphonuclear

leukocytosis in animals subjected to stress re-

quires clarification. A number of non-specific

stressor agents cause a significant increase in

the i)OlYmOrPllOnuclear cell count.11”2 It is

questionable, however, to \�rl1at extent activa-
tion of the pituitary-a(lrenal system is re-

sponsil)le for this effect. Both epinephrinc and

corticotropin administration cause polymor-

plionuclear leukocytosis in the normal animal.
Neither hypophysectomy nor adrenalectomy,

however, counteracts the effectiveness of epi-

neprine in this regard.17 Similarly, adrenal-

ectomy does not prevent the increase in poly-

morphonuclear cells following the administra-

tion of corticotropin.1#{176} Furthermore, cortisone

has an effect opposite to that of corticotropin.1#{176}

It has been suggested by Palmer et al.1#{176}that

the increase in polymorphonuclear cells fol-

lowing injection of corticotropin may be an

extra-adrenal effect of either ACTH or some

other substance present in the pituitary prepa-

rations employed.

It would appear from the above findings that

alterations in the polymorphonuclear cell count

in response to stressor agents have little value

as an indicator of pituitary-adrenal function,

at least in the rat. No explanation can be

offered at the present time as to the possible

cause or significance of the observation that

riboflavin-deficient rats fail to exhibit an in-

crease in polymorphonuclear cells following

corticotropin administration. It is of interest,

however, that riboflavin deficiency did not im-

pair the increase in polymorphonuclear cells

following the administration of epinephrine.

The present investigation of pituitary-ad-

renal function in nutritionally-deficient rats

employed the reduction in peripheral lympho-

cyte count as an index of adrenocortical acti-

vation. It is well established, however, that

the various indices of pituitary-adrenal func-

tion may yield conflicting results to any given

stressor agent. There is evidence that a num-

ber of corticoids are present in the adrenal

gland, and these may vary both in amount

and kind in the cortical secretions produced

in response to different stressor agents. Evi-

dence of adrenal activation obtained with one

index, therefore, does not rule out the possi-

bility of an impaired production of corticoids

which may be involved in other indices. There

is also evidence that more than one adreno-

corticotropic hormone may be produced.

Thus as far back as 1942 Golla and Reiss2’ re-

ported the presence of two corticotropic fac-
tors in the pituitary-one affecting adrenal

weight, the other the distribution of lipoid in

the adrenal cortex. More recently it was

noted that certain pituitary extracts are especi-

ally active in reducing the ascorbic acid con-

tent of the adrenals of hypophysectomized

rats, while other mainly cause an increase in

adrenal weight under similar conditions.22

Talbot et al.23 have recently postulated the

presence of two corticotropic hormones in

man, one concerned with 11-17-oxycorticos-

teroid, the other with 17-ketosteroid forma-

tion. It is possible, therefore, that nutritional

deficiencies may condition not only the re-

sponse of the adrenal cortex and the target

organs of its secretions, but also the produc-

tion and secretion of corticotropic hormones

 by guest on June 6, 2011
w

w
w

.ajcn.org
D

ow
nloaded from

 

http://www.ajcn.org/


132 THE JOURNAL OF CLINICAL NUTRITION

(or other substances released simultaneously

from the pituitary with corticotropin as a re-

sult of a given stressing situation that may

modify the action of corticotropin) . Further

studies are indicated concerning the effects of

nutritional deficiencies on other indices of

pituitary-adrenal function than the reduction

in the peripheral lymphocyte count.

SUMMARY

Determinations were made of the lympho-

cyte response to epinephrine administration

of rats fed a complete diet and of animals de-

ficient in thiamine, riboflavin, pyridoxine, pan-

tothenic acid, and vitamin A. A significant

reduction in the peripheral lymphocyte count

(presumably indicative of activated pituitary-

adrenal function) occurred in all rats 3 hours

post injection, with the exception of those de-

pleted of pantothenic acid. In the latter

group, in place of the usual lymphopenic re-

sponse, a significant lymphocytosis occurred.

Rats deficient in pantothenic acid, however,

showed a significant lymphopenia following

the administration of corticotropin (ACTH).

It was concluded, therefore, that the adrenals

of pantothenic acid-deficient rats could re-

spond to cortical stimulation but that the

pituitaries of such animals failed to liberate

sufficient corticotropin in response to epineph-

rifle administration to stimulate the production

of lymphopenia-producing corticoids.

Determinations were made of the lympho-

cyte response of pyridoxine-deficient rats after

(1) a single and (2) repeated injections of

epinephrine. No significant difference in

lymphopenic response was observed between

pyridoxine-deficient rats and those on a corn-

plete ration after a single injection of epineph-

rifle ; after 10 daily injections, however, the

lymphopenic response was absent in pyridox-

me-deficient rats although relatively unim-

paired in supplemented controls.

The above findings are discussed in re-

spect to pituitary-adrenal function.

REFERENCES

1. MORGAN, A. F.: The effect of vitamin deficiences
on adrenocortical function. Vitamin-s and Hor-

mones 9: 162, 1951.
2. ER5H0FF, B. H.: Nutrition and the anterior pitui-

tary with special reference to the general adap-
tation syndrome. Vitamins and Hormones 10:
79, 1952.

3. READE, B., and MORGAN, A. F. : Relationship of

riboflavin deficiency to adrenocortical function

as shown by carbohydrate metabolism in anoxia.
Fed. Proc. 8: 392, 1949.

4. WicKsoN, M. E., and MORGAN, A. F. : The effect
of riboflavin deficiency upon carbohydrate
metabolism in anoxia. I. Biol. Chem. 162 : 209,

1946.
5. GAUNT, R., LILING, M., and Musiim”r, C. W. : Dis-

turbances of water metabolism in vitamin de-
ficiencies and effects of adrenal cortical hor-

mones. Endocrinology 38 : 127, 1946.
6. STEBBINS, R. B. : Impaired water metabolism in

pyridoxine deficiency and effects of pyridoxine
and adrenal cortical hormore. Am. J. Physiol.

166: 538, 1951.

7. DOUGHERTY, T. F., and WHITE, A. : Influence of
hormones on lymphoid tissue structure and
function. The role of the pituitary adreno-
trophic hormone in the regulation of lympho-
cytes and other cellular elements of the blood.

Endocrinology 35 : 1, 1944.

8. REINHARDT, W. 0., ARON, H., and Li, C. H. : Ef-
feet of adrenocorticotrophic hormone on leuko-
cyte picture of normal rats and dogs. Proc.
Soc. Ex-per. Biol. and Med. 57 : 19, 1944.

9. RECANT, L., HUME, D. M., FORSHAM, P. H., and
THORN, G. W. : Effect of epinephrine on the

pituitary adrenocortical system. J. Clin. En-
docrin. 10 : 187, 1950.

10. PALMER, J. G. CARTWRIGHT, G. E., and WINTROBE,

M. M. : The effects of ACTH and cortisone on

the blood of experimental animals. Proc. �nd

Gun. ACTH Conf. 1 : 438. Blakiston Co., New
York, 1951.

11. SELYE, H�. : Stress. Acta, Inc., Montreal, Canada,

1950.
12. SELYE, H. : Annual report on stress. Acta, Inc.,

Montreal, Canada, 1951.

13. ERSHOFF, B. H. : Effects of vitamin A malnutri-

ture on resistance to stress. Proc. Soc. Exp.
Biol. an,d Med. 79: 580, 1952.

14. LONG, C. N. H., and FRY, E. G. : Effect of epi-
nephrine on adrenal cholesterol and ascorbic

acid. Proc. Soc. Exp. Biol. and Med. 59 : 67,
1945.

15. GERSBERG, H., FRY, E. G., BROBECK, J. R., and
LONG, C. N. H. : The role of epinephrine in the

secretion of the adrenal cortex. Yale J. Biol.
and Med. 23 : 32, 1950.

16. MCDERMOTT, W. V., FRY, E. G., BROBECK, J. R.,
and LONG, C. N. H. : Mechanism of control of
adrenocorticotrophic hormone. Yale J. Biol.
and Med. 23: 52, 1950.

17. HUNGERFORD, G. F.: Effect of epinephrine in de-
creasing the number of circulating mononuclear

 by guest on June 6, 2011
w

w
w

.ajcn.org
D

ow
nloaded from

 

http://www.ajcn.org/


ERSUOFF AND PARROTT 133

-Hippocrates (Aphorisms, Section II, Number 44)

leucocytes in the rat. Proc. Soc. E�rper. Biol.
and Med. 70 : 356, 1949.

18. HUNGERFORD, G. F., REINHARDT, W. 0., and Li,
C. H. : Effects of pituitary and adrenal hor-
mones on the number of thoracic duct lympho-

cytes. Blood 7: 193, 1952.
19. DUMM, M. E., OVANDO, P., ROTH, P., and RALLI,

, E. P. : Relation of pantothenic acid to white

blood cell response of rats following stress.

Proc. Soc. Evp. Biol. and Med. 71: 368, 1949.
20. SAMUEL5, L. T. : Nutritional factors and hor-

mones in stress reactions. Nutrition Fronts in

Public Health 3 : 142. National Vitamin Foun-
dation, Inc., New York, 1951.

21. GOLLA, Y. M. L., and REI5S, M. : Corticotrophic
activity in pregnant mare serum. J. Endocrin.
3: 5, 1942.

22. YOUNG, F. C. : Adrenocorticotropic hormone.

Lancet (June 2), p. 1211, 1951.
23. TALBOT, N. B., WOOD, M. S., CAMPBELL, A. M.,

CHRISTO, E., and ZYGMUNTOWICZ, A. S. : Con-
cerning the probability that there are at least
two adrenocorticotrophic hormones in the hu-
man being. Proc. 2nd Clinical ACTH Conf. 1:
20. The Blakiston Co., New York, 1951.

RESUMEN

Efectos de las deficiencias de vitamina B

sobre la respuesta de los leucocitos a la ad-

ministraci#{243}n de epinefrina y ACTH en la rata

Sc hicieron determinaciones de la respuesta

de los linfocitos a la administraci#{243}n de epine-

frina en ratas alimentadas con una dieta corn-

pleta y en animales deficientes en tiamina,

riboflavina, piridoxina, #{225}cidopantot#{233}nico y

vitamina A. Se obtuvo una disminuci#{243}n im-

portante en el recuento de linfocitos perif#{233}ricos

(indicativa de la activizaci#{243}n de la funci#{243}n

pituitarioadrenal) a las 3 horas de inyectadas

las ratas, excepto en aquellas deficientes en

#{225}cidopantot#{233}nico. En este grupo, en lugar de

la respuesta linfop#{233}nica acostumbrada, se

produjo una linfocitosis notable. Las ratas

deficientes en #{225}cidopantot#{233}nico, sin embargo,

mostraron una linfopenia notable despu#{233}s de

la administraci#{243}n de la hormona adrenocortic#{243}-

tropa (ACTH) . Se concluy#{243}, por eso, que las

gl#{225}ndulas adrenales de las ratas deficientes en

#{225}cidopantot#{233}nico pudieron responder a la

estimulaci#{243}n cortical, pero que las hip#{243}fisis de

las mismas no consiguieron liberar una canti-

dad suficiente de ACTH en respuesta a la ad-

ministraci#{243}n de epinefrina para estimular la

producci#{243}n de corticoIdes productores de lin-

fopenia.

Se hicieron tambi#{233}n determinaciones de la

respuesta de los jinfocitos en ratas deficientes

en piridoxina despu#{233}s de (1) una sola inyec-

cion y (b) inyecciones repetidas de epinefrina.

En lo que concierne a la respuesta linfop#{233}nica

a la administraci#{243}n de una sola inyecci#{243}n de

epinefrina, no se observ#{243} ninguna diferencia

entre las ratas deficientes en piridoxina y las

alimentadas con una dieta completa ; pero

despu#{233}sde 10 inyecciones diarias, la respuesta

linfop#{233}nica estaba ausente en las ratas defi-

cientes en piridoxina, mientras que en los

anirnales de control, estaba relativamente in-

tacta.

Se discuten los datos referidos con respecto

a la funci#{243}npituitarioadrenal.

A slender and restricted diet is always dangerous in chronic diseases, and also in acute diseases,
where it is not requisite. And again, a diet brought to the extreme point of attenuation is dan-
gerous ; and repletion, when in the extreme, is also dangerous.

-Hippocrates (Aphorisms, Section I, Number 4)

Persons who are naturally very fat are apt to die earlier than those who are slender.
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