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Introduction 
The evidence seem s clear th a t hemopoiesis 

is influenced by the hormones of the body I . 

Also, there is ge neral agreement t hat erythro ­
poiesis is modified by vir t ue of a secondary 
hor monal eff ect upon general metabolis m 
rather than a direct and spe cific hemopoietic 
action- -"-J,5 .n . H owever , a number of points 
remain u nclarif ied . One area which has re ­
ceived scant attention is t he hematologic ef ­
fec ts of minimal hypo- and hyperacti vit y of 
th e endo crine organs. Sec ondly . only br ief 
study ha s been made of the relationsh ip be-

This stu dy was made po ssib le in part by a grant 
from T he Am erica n Society of Anthrop ometric 
Medicine and Nu trition . Dr. Page is in priva te 
practice. Dr. Ringsdorf and Dr. Ch eraskin are 
s taff personn el with the Section on Oral Medici ne 
at the U niversity of A labama Medica l Center in 
B irmi ngham. 

tw ee n the posterior hy pophyseal secretion s 
and erythropoiesis. 

This report is designed to a na lyze the rela ­
ti onsh ip of sm all doses of poster ior pituita ry 
extract upon hem opoiesis as measured by 
changes in the circulating erythrocy te count. 

Reuieu/ of the Literature 
Both lower animal"·4.5.G.7 . S . \1.l 0 .11. 1 ~ and h u­

m an" s tudies indicate t hat a moderate to se­
vere anemia follows exper imen tal and clini ­
cal hypopi t uitarism. Dodds and hi s g roupl ~ .H 

observed severe macrocytic anem ia with 
ma rked re t icu locytosis and hyperchrom ia in 
guinea pigs and rabbits given large doses of 
posterior pi tui ta ry ex tract. These findings 
have been observed by other investiga­
tor s15 ,llL 17. Davis -" noted tha t the daily ad ­
mi nistration of small amo un ts of posterior 
pituitary extract to both normal and sp len ­
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ectomized dogs and rabbits induced polycy­ Results 
themia in approximately one to three we eks . 
Limited observations indicate that extirpation 
of the intermediate and posterior lobes does 
not produce an anemia!". 

Metbod of Investigation. 

Forty male and female human subjects 
were studied with regard to the effect of 
small doses of posterior pituitary extract up­
on the circulating red blo od cell count. In­
cluded in the group were ten male and 30 fe­
male subjects with a mean age of 50.9 and a 
standard deviation of 13.8 years. The partici­
pants in this experiment were chosen from a 
group of 683 persons as possible cases of mild 
posterior pituitary disease. An anthropomet­
ric technique , described elsewhere-" , consti­
tuted the method for classifying these indi­
viduals in the posterior pituitary group. 

At the sta rt of the exper imen t , all subjects 
were subsisting on a similar diet (low -re­
fined-carbohydra te high-protein) as previous­
ly reported> '. Each participant in this study 
was given either 1/400 or 1/800 grain posteri­
or pituitary extract orally once daily for pe­
riods ranging from three to 27 days . The pos­
terior pituitary extract was prepared from 
1/10 grain posterior pituitary extract (Ar­
mour) by appropriate dilution. It is of in­
terest to mention that the doses utilized in 
this study are approximately 40 to 80 times 
smaller than the amounts generally pre­
scribed for patients suffering with diabetes 
in sipidus?" . 

There are, admittedly, elaborate techniques 
now available for the determination of ery­
thropoiesis. Until very recently the only 
methods included the measurement of periph­
eral erythroid values, reticulocyte response, 
and bone marrow activity. These techniques, 
though not completely satisfactory, are cer­
tainly simple and practical. F or purposes of 
this study only the circulating red cell count 
will be considered. Attention will be direc t­
ed to the hemoglobin levels-", hematocrita -, 
mean corpuscular volume-", mean corpuscu­
lar hemoglobin?", and mean corpuscular hem­
oglob in concentrations? in subsequent reports. 

The data will be reported in two broad cate­
gories: (1) general characteristics for the en­
tire group, and (2) subgroup analyses for the 
purpose of evaluating sex, and the effect of 
dose and duration of medication. 

General Characteristics 
Figure 1 graphically depicts (for the entire 

series of 40 subjects) the erythrocyte counts 
initially (on the abscissa) and the clifference 
from the initial count (on the or d ina te ) after 
3 to 23 days with posterior pituitary extract. 

Simple inspection of Figure 1 suggests that 
the erythrocyte count changes with posterior 
pituitary extract administration . It appears 
that the highest red blood cell counts (>5,­
000,000) all seem to decrease. Al so, it seems 
that the lowest erythrocyte counts «4,300,· 
000) all rise . A statistical analysis of these 
findings indicates a coefficient of correlation 
of - .619 and a P < .OOl. Thus, there seem to 
be significant changes in the erythrocyte 
count after posterior pituitary extract admin­
istration. 

Subgroup Analyses 
Sex Analysis: The group of 40 subjects in­

cluded ten m ale and ten female patients who 
were given the same amount of posterior pi­
tuitary extract daily (l/800 gr .) . Thus, a 
separate analysis was made of the changes in 
the erythrocyte count in the two sexes with 
the same medication regime. 

Table 1 includes the original data. An ex­
amination of the ten male subjects given 
1/800 grain posterior pituitary extract daily 
(Figure 2) shows that the subjects with red 

counts above 5,000 ,000 all decreased while, in 

the main, those below 5,000,000 rose. Thus, it 

would appear that the pattern previously not­

ed for the entire group of 40 subjects obtains 

for the ten male subjects. These data were 

statistically studied and the coefficient of cor­

relation of - .804 was found significant at the 

5 per cent leve1. 
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TABLE 1 relationship of the changes in the ery thr ocy te 
EFFECT OF 1/800 GRAIN POSTERIOR PITUIT ARY coun t with different dosages. 

EXTRAC T UP ON THE ERYTHROCYTE CO UNT 
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5 4.95 
5 4.80 
6 5.20 
8 4.98 

15 5.00 
17 4.97 
2 4.65 
4 4.30 
4 4.45 
4 4.70 
6 4.60 
6 5.00 
7 4.25 
9 4.90 

11 4.95 
14 4.00 
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5.00 
5.10 
4.80 
4.85 
4.95 
4.80 
5.00 
5.00 
5.00 
5.00 
4.65 
4.40 
4.41 
4.60 
4.50 
4.65 
4.33 
4.80 
4.85 
4.50 

~ -;:Included also in Table 1 is the or ig inal in­ ;:c:
"' :: a. ::formation derived fr om a study of ten female 

subjects also give n 1/ 800 grain of post erior 476 

pituitary ex tra ct dail y. Basicall y , the pat­ 602 
287tern previ ously de scr ibed for the male group 
274 

ob ta ins for the ten female subjects (Figure 092 
3) . In other words, the h ighest red cell counts	 225 

122 (> 4,700,000) decrea se wh ile the lowest ones 
507 

«4,400,000) rise w ith this particular hor­ 604 
monal regime. Also, a hi gh coefficient of cor­ 500 

relation was shown (-.879) and a P < .025. 153 
There is, however, one big difference in a 366 

comparison of the male and femal e groups. 292 
373 

It should be recalled that the male red counts 219 
see m to mi grate toward 5,000,000. A more 341 

detail ed study of the femal e gr oup dem on­	 283 
638 

strates that th e sh ift is toward 4,500,000. 663 
522 

Dose Analysis 
Table 2 summarizes the findings in ten fe­

males subjecte d to 1/400 gr ain of posterior 

. ­ An examina tio n of Figure 4 shows the pat ­,,­u" t ern previously descr ibe d Ior the en tire group .:: " 

"
~u

"C: 
~ and for th e m ale and female gr oups independ­

;;:j;"' ::i 
. ~ c: 0
"0 ._ CJ ently . In oth er wor ds , the highest red cell 

counts decrease and the lowest ones increa se - .10 
- .05 under the re gime of 1/400 grain. The find ­
+.1 5 ings are essent ia lly the same foll owing the 
-.25 

.00 administration of 1/800 grain of posterior pi­

.00 tuitary extract (Figure 3). The coefficient of 
-.20 correlation for the group r eceiving 1/400 
+.02 grain is - .618 with a P value of >.05. The.00 
+ .03 coeff icie n t of correlat ion for the group re­

.00 ce iving 1/800 grain of posterior pituitary ex­
+.10 
-.04 

tract is - .879 and significant (P < .025). 
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4.45 4.44 
4.40 4.40 
4.30 4.40 
4.08 4.30 
4.30 4.60 
4.60 4.50 
5.19 5.10 
4.73 4.34 
4.55 4.48 
5.00 4.95 

4.65 4.65 
4.30 4.40 
4.45 4.41 
4.70 4.60 
4.60 4.50 
5.00 4.65 
4.25 4.33 
4.90 4.80 
4.95 4.85 
4.00 4.50 

Duration AnalYSiS 
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Cl.l~ 1::::::-::s 
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-.Ot 
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+ .10 
+ .22 
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- .09 
- .39 
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.00 
+.10 
-.04 
-.10 
- .10 
-.35 
+.08 
-.10 
-.10 
+.50 

pituitary extract per da y for three to 18 days. Table 3 sum ma r izes th e da ta for a group of 
Table 2 also includes the data fr om ten fe­ ten females subj ected to 1/400 grain of pos­
males administered 1/800 grain of posteri or terior pituitary extract for three to four da y s. 
pituitary extract per day for two to 14 days. Included also in this same chart are the find­
Thus, an opportunity is provided to st udy the ings fr om a group of ten females administered 
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1/400 grain of posterior pituitary extract for 
five to 27 days. Thus, an opportunity is af ­
forded to study the changes in the red cell 
count based upon the duration of therapy . 

An examination of Figure 5 shows that the 
red cell counts in the higher brackets decrease 
while tho se in the lower groups increase dur­
ing three to four days with 1/400 grain of 
posterior pituitary extract. The coefficient 
of correlation proved to be - .664 with a P 
>.05. Figure 6 graphically depicts the 
changes in the red cell count following five 
to 27 da ys under the same regime of 1/400 
grain of posterior pituitary extract in ten fe­
males. A statistical analysis of these data in­
dicates a coefficient of correlation of -.492 
and a P > .10. 

Discussion 

It is rather interesting, fr om an examina­
tion of Tables 1-3 and Figures 1-6 that the re­
lationship between posterior pituitary extract 
and erythrocyte count is not linear. In other 
words, this particular hormone does not con ­
sistently elevate or reduce the circulating red 
cell count. Rather, the evidence indicates a 
relatively narrow physiologic parameter of 
homeostasis. Apparently , the administration 
of posterior pituitary extract seems to at ­
tempt to right deviations from this very nar­
row range. Thus, it can be observed that 
relatively low and high red cell counts in­
crease and decrease respectively. It is par­
ticularly pertinent that the changes seem to 
be very small. Thus, it appears that the ery­
throcyte count is very sensitive to this par­
ticular hormone. Mention should be made 
that these findings are not in agreement with 
earlier reports l 8.1 9. 

A second point worthy of mention is the 
seemingly different physiologic range or 
point in the two sexes. More detailed exami­
nation of Table 1 and Figures 2 and 3 disclose 
that the tendency to reach h omeostasis in the 
male is at 5,000;000 circulating red blo od cells. 
In contrast, the hypothetic norm in the female 
appears to be in the area of 4.500,000. 

One point which remains unanswered is 
whether the changes which have been noted 

TABLE 3
 

EFF ECT OF 1/400 GRAIN POSTERIOR PITUITARY
 
EXTRACT FOR DIFFERENT T1ME PERIODS
 

UPON THE ERYTHROCYTE COUNT
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.c ~ .~-g r- "' .t:: >.v " " ~~:::~~ 'J) "" " " 

210 
002 
393 
476 
602 
287 
274 
092 
236 
225 

299 
336 
085 
122 
088 
507 
664 
500 
604 
430 

63 F 3 
54 F 3 
65 F 3 
69 F 3 
41 F 3 
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72 F 8 
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32 F 13 
40 F 18 
50 F 27 
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4.65 
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4.30 
4.08 
4.30 
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3.95 
5.19 
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4.73 
4.45 
5.00 
4.55 
4.80 

0)-.. 
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~ 'V ::l 
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5.35 
4.40 
4.44 
4.40 
4.40 
4.30 
4.60 
4.45 
4.50 

4.50 
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4.10 
5.10 
4.62 
4.3--1 
4.35 
4.95 
4.48 
4.55 

OJ :::
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-.10 
- .15 
- .25 
- .01 

.00 
+.10 
+.22 
+.30 
-.03 
- .10 

.00 
+.10 
+.15 
- .09 
+ .02 
- .39 
-.10 
- .05 
- .07 
- .25 

are more significant in one or the other sex, 
at one or the other dosage, and in those receiv­
ing posterior pituitary extract for a re latively 
short or long period of time. These relation­
ships have been analyzed sta t isti ca lly . The 
general statement can be made that none of 
the differences of the means proves to be sta­
tistically significant. 

Two explanations ha ve been proposed for 
the effect of posterior pituitary extract upon 
erythropoiesis. First, the posterior hypo­
physeal lobe may affect blood destruction 
possibly by way of the reticuloendothelial 
system' I. Second, the anemia may be the 
result of hemodilution and eventual hemoly­
sis due to water retention 1I1,l ' . The latter 
possibility seems more tenable since dehydra­
tion prior to pitu itri n administration pre­
vents the anemia 1r.1S . 

In order to obtain information regarding 
the possibility of blood changes in parallel 
with urinary alterations, the female patients 
were placed into two groups. The first group 
included those subj ects in whom the red blo od 
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cell count migrated with posterior pituitary 
administration toward 4,500,000 per cu . mm. 
Table 4 summarizes the patients' case num­
bers, sex, initial and final ery th rocyte counts, 
and the initial and final specific gravities of 
morning urine samples. Figure 7 pictorially 
depicts the spe cific gravity relationships at 
the st a rt of the study and following a variable 
number of days of posterior pituitary ex tr act 
administration. The coefficient of correla­
tion proved to be -.619 (significant at the 
five per cent level). 

A chart (Table 5) summarizes th e informa­
tion for those sub jects w ith red blood cell 
counts which did not migrate toward 4,500,000 
per cu. mm. These data are graphically rep­
resented in Figure 8. The coefficient of cor­

rel ation was found to be -.595 and not sta­
tistically significant (P >.10). 

It would , therefore, seem tha t the hem a­
tologic changes observe d in this report may 
be due, in part, t o hemodilution and hemo­
concentration . 

Summary 

1.	 This report de scribes the effe ct of small 
doses (administered daily and orally) of 
posterior pituitary extract up on the circu­
la ting erythrocyte count. 

2.	 The ev idence su ggests that th e number of 
red blood cells decreases and increases to­
ward a homeostatic point or range. 

3.	 There is corollary data to indicate that the 

T A B LE 4
 
MOR NI N G URIN AR Y SPECIFIC G R AVIT Y BEFORE AN D AFT E R POSTERIOR PITUITARY EXTRA CT IN FEiVIALE
 

P ATIE NTS IN W H O M THE ERYTHRO CYTE CO UN T AFTER THER APY MIGRATED U P O R DO W N T OWARD
 
4,500,000 PER CU. MM .
 

difference rnruat rmat difference 
pa tl c n t 
number 

in l ual red 
cell count 

final red 
ce ll coun t 

in re d 
cell count 

s pe cific 
grav ity 

s p e c tIl c 
grav i t y 

In s pec if ic 
gr a vity 

002 5.50 5.35 - .15 1.006 1.019 + .013 
225 4.60 4.50 -.10 1.008 1.01 3 +.005 
210 4.65 4.55 -.10 1.012 1.015 + .003 
299 4.50 4.50 .00 1.008 1.009 + .001 
122 5.19 5.10 - .09 1.011 1.012 + .001 
366 4.30 4.40 +.10 1.018 1.018 .000 
633 4.95 4.85 -.10 1.021 1.02 0 - .001 
274 4.08 4.30 +.22 1.021 1.020 - .001 
500 5.00 4.95 - .05 1.005 1.004 -.001 
219 4.60 4.50 - .10 1.008 1.006 - .002 
085 3.95 4.10 +.15 1.014 1.012 - .002 
341 5.00 4.65 -.35 1.011 1.008 -.003 
283 4.25 4.33 +.08 1.024 1.021 -.003 
522 4.00 4.50 + .50 1.028 1.022 -.006 
373 4.70 4.60 - .10 1.022 1.015 .007 

T ABLE 5
 

MOR N1NG URINAR Y SPE CI FIC G RA VITY BEF ORE A N D AFTER POS T ERIOR PITUITARY E X T RACT IN F~M ALE
 
PATIE NTS I N WHOM THE ERYT HROCYTE C OU N T AFTER THERAPY MIGRAT ED AWAY F R O M 4.500 .000
 

PER C U . MM.
 

p a tient 
numbe r 

236 
153 
476 
664 
336 
088 
602 
292 

in itial red 
cel l co un t 

4.48 
4.65 
4.45 
4.45 
4.55 
4.60 
4.40 
4.45 

fi n a Lred 
ce ll co u n t 

4.45 
-L65 
4.44 
4.35 
4.65 
4.62 
4.40 
4.41 

d if fe rence 
in red 

cell co u n t 

- .03 
.00 

-.01 
-.10 
+ .10 
+.02 

.00 
-.04 

rru tral 
specific 
~ rav lty 

1.008 
1.008 

. 1.016 
1.003 
1.010 
1.020 
1.013 
1.021 

fi n al 
s pe c ifi c 
g rav ity 

1.018 
1.016 
1.019 
1.005 
1.010 
1.018 
1.010 
1.018 

di ffe re nce 
In specific 

grav ity 

+ .010 
+ .008 
-;-.003 
+.002 

.000 
- .002 
- .003 
-.003 
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Figure 8 
comparison of morning u r i na r y specific 

g ra v i ty b e f o r e and after posterior 
pitUitary extra ct in female patients in 
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physiologic ery throcy te count in the two 
sex es is diffe rent ; 5,000,000/cu . mm, and 
4,500,000/cu . mm. for t he male and fem ale 
re spective ly . 

4.	 Th e observed changes are no t sign if icantly 
d iff eren t in the two sexes, in t hose w it h 
sm a ll (g r. 1/800) vers us re latively large 
(gr. 1/400) doses, and wi th difference in 
duration of ther apy (3-4 versus 5-27 days) . 

5.	 Presum ptive ev idence is offered. to indi­
cate changes in urinary specific gravit y in 
parallel wi th the alterations in the e ry ­
th rocy te count . 
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