University of Montana

ScholarWorks at University of Montana

Graduate Student Theses, Dissertations, &

Professional Papers Graduate School

1955

Gonadotrophic potency of mule deer pituitaries and the possible
correlation with the reproductive cycle

Kenneth Charles Grieser
The University of Montana

Follow this and additional works at: https://scholarworks.umt.edu/etd

Let us know how access to this document benefits you.

Recommended Citation

Grieser, Kenneth Charles, "Gonadotrophic potency of mule deer pituitaries and the possible correlation
with the reproductive cycle" (1955). Graduate Student Theses, Dissertations, & Professional Papers. 6466.
https://scholarworks.umt.edu/etd/6466

This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an
authorized administrator of ScholarWorks at University of Montana. For more information, please contact
scholarworks@mso.umt.edu.


https://scholarworks.umt.edu/
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/grad
https://scholarworks.umt.edu/etd?utm_source=scholarworks.umt.edu%2Fetd%2F6466&utm_medium=PDF&utm_campaign=PDFCoverPages
https://goo.gl/forms/s2rGfXOLzz71qgsB2
https://scholarworks.umt.edu/etd/6466?utm_source=scholarworks.umt.edu%2Fetd%2F6466&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@mso.umt.edu

GONADOTROPHIC POTENCY OF MULE DEER PITUITARIES
AND THE POSSIBLE CORRELATION WITH THE

REPRODUCTIVE CYCLE

by
KENNETH GRIESER

B.S., University of 1daho, 1953.

Presented in partial fulfillment of the requirements
for the degree of Master of Arts

MONTANA STATE UNIVERSITY

1955

Approved by:

, Board of Examiners

Dean, Graduate Sthool

Bfﬂep C AR 2 R

Date

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



UMI Number: EP37267

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript

and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

UMI

Diasartation Publishing

UM! EP37267
Published by ProQuest LLC (2013). Copyright in the Dissertation held by the Author.

Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against
unauthorized copying under Title 17, United States Code

ProQuest

ProQuest LLC.

789 East Eisenhower Parkway
P.O. Box 1346

Ann Arbor, M| 48106 - 1346

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



ACKNOWLEDGEMENT

I am extremely grateful to the numerous persons and organizations
whose assistance and co;operation made this study possible.

My most sincere gratitude and appreciation is extended to Dr.
Ludvig G. Browman who so generously contributed his time and
suggestions throughout the course of this study.

A special word of thanka is extended to Howard S. Sears for his
assistance in the field collections and for collecting my material
when I was unable to #ccompany him in the field.

Grateful acknowledgement is extended to the National Bison Range
personnel, especially the director, John Shwartz for the wholehearted
co;operation and assistance that was extended on my behalf.

Other individuals and organizations to whom I am indebted are;
Mr. XK. Clifton of the University of Wisconsin for his contribution of
Anterone and purified follicle stimulating hormone; the Bacteriology
Department of Montana State University for the sterile physiological
saline and pipettes needed in this study; and the Microbiological
Institute of the U. 5. Public Health Service at Hamilton, Montana, for
the contribution of the original stock of white mice.

Finally, I should like to thank my wife, Joan, for her moral support
and encouragement throughout thia study.

mije-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE OF CONTENTS

Intrﬂduction 6 5 8 5 & 4 6 0 & % 2 5 ¢ 8 8 & B S A S S 2 s e e s e

Mate*ials and Mcthad. ® & B @& ® 5 & & ® & 5 & 5 b 2 e O s 2 e

Re‘ult‘ * 4 & & & 8 0 & B & 6 ¢ & b 9B & S s S0 s 8BS0,

Fam.‘..."............l..........

Yearlings
Adults . ... ¢ et eeecersesoss e ac
Discussion ... ..¢¢cc0c0ecovescscoceccossoans
Fawns .. .06 ccoossosesoesseseccosocsess
Yearlings ... ccccoeevoscocosscccsoncas

Adults

.
[ ]
-
[ ]
*
L}
L}
.
[ §
.
L]
.
[ ]
L]
]
L 3
[ ]
[ 3
»

Summarv ¢ » & 6 6 & B & & 8 ¥ & B e & e P s s B S S 0 st b0 e

Reference. a ® & ¢ o 5 B & & ¢ @ & & & & = 2 & & & ® & & & » v O O @

Appendix .

L}
[
L 3
[ ]
.
[ ]
[}
[
-
-
[ ]
*
[
>
[ ]
L ]

wiii-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

L]
L
s
L]
L
.
L3
»
L
-
L]
[
L]
.
[]
.
L]
[
s
.
.
L]
.
.
.
L]
L]
*

. 14

.15

. 26
« 27
. 36
. 42
. 43

. 46



Figure

1.

LIST OF FIGURES

Weather Conditions 1953-54, National
Bison Range, Moiese, Montana and
Mi.soul"Mont‘n".O‘l'.....l'l.ll.'

Bioassay of Deer Pituitaries Using Intact
ZO—ZIDIYOIdfemalemice 6 & & & o 0 5 s s s 0

Bioassay-of Sheep F.5.H., and P.M.5. Using
Intact 20-21 day °ld fem‘le mice s % & & % & s ¥ 0 0

Bioassay of Fawn Pituitaries and Av. Follicle
Numbetinﬁmneetov'aries N EEEEREEERE

Biocassay of Yearling Pituitary and Av. Follicle
Number in the Deer Ovaries .. ... ¢ cc0o e

Bioassay of Adult Pituitaries and Av. Follicle
No. in the Deer Ovaries ® 5 e ot e 2 0 b e s e s 90

Summary of Uterine Weight Increase Induced
in Ags3ay Mice by Fawns~Yearlings and Adults.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Page

iz

23

24

28

34

40

.41



LIST OF TABLES

Table No. Page

1. Collection Dates, Ages, Field Dressed
Body Vi eights and Pituitary Weights of
FawnD.er ..‘.I......Q....."ll.-...8

II. Collection Dates, Ages, Field Dressed
Body Weights and Pituitary Weights of
Yearli—ngDeet.‘..I‘...‘.‘..Q.Q....".9

111, Collection dates, Ages, Field Dressed
Body Weights and Pituitary Weights of
Ad“ltDe‘r ‘.....'OI......‘.-...-‘.'.IO

iv. Weather Conditionas During the Study Period ... .11

V. Agsay Results from Fawns Pituitaries . . ... .. .20

vi. Agssay Results from Yearling Pltuitaries ..... .21

VII. Asssy Results frou, Adult Pituitaries. ... ... . .22
-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



INTRODUCTION

A study involving fernale mule deer reproduction was initiated
in September, 1953, by the Department of Zoology and Wildlife Research
Unit of Montana State University. The deer were to be collected from
the National Bison Range at Moiese, Montana. Howard S. Sears, a
graduate student in Wildlife Technology was to collect the deer and
conduct a study on the ovaries and reproductive tract. The author
assisted Sears in the field collections and obtained material for this
study.

There is in the literature considerable material dealing with
pituitary gonadotrophic potency in birds and mammals. However, to
my knowledge nothing has been done in this respect with deer. Therefore,
it was felt that a study of this type, involving female mule deer, might
lead to a more complete understanding of the overall reproductive
process in this animal.

Many mammals have their breeding season in the spring or summer
under the stimulus of increasing light intensity. The undomesticated
ungulates of No;-th America generally experience their period of sexual

activity in the fall, when, if the light stimulus is involved, the animals

-l-
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must be reacting to a diminution of light (Marshall, 1937). Evidence
presented by Yeates (1949) indicates that these animals definitely do
react to decreasing light if first subjected to a period of increased light.
Wislocki (1943) suggests that in the deer, * . . .The annual hypophysis
cycfe has its onset much earlier than has been suspected from the sexual
behavior and that, as in other animals, light, acting in spring or summer,
probably serves as the initial exteroceptive stimulus.” He further states
that the withdrawal of light may be an active factor in precipitating the
terminal phase (or rut) of the ungulate cycle. Studies involving pituitary
potency of female sheep (Kammilade et. al., 1953) seem to support
Wislocki's assumption that the hypophysis reacts to summer light stimulus.
Karmmmlade found that anestrus pituitaries {(from the summer months) were
higher in total gonadotrophic potency than those collected during estrus.
This was also found to be true in the sow (Nalbandov, 1953).

As previously mentioned, the pituitary of the deer has never been
studied to determine its gonadotrophie potency in relation to the various
seasons and reproductive phases. Therefore, the present study was
initiated, first, to determine the unfractionated gonadotrophic potency of
the female mule deer pituitaries for each month and incidentally, to
correlate, if possible, the obtained potency levels with the phases of the
reproductive cycle and with the changes in light and temperature. A second
objective was to compare and contrast the pituitary potencies of the different

age class i. e. fawns, yearlings and adults.
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MATERIALS AND METHQODS

The deer, from which the material for this study was obtained, were
collected according to a schedule previously worked out with Sears {(1955).
On each collection date, an attempt was made to kill a fawn, a yearling
and an adult. After each animal was selected and shot, it was dragged
to the vehicle where an autopsy was performed (Sears, 1955). The time
required for a complete autopsy was approximately two hours. Occasion-
ally the animals were killed at a considerable distance from the car.

In such cases, we either packed our equipment to the deer, or dragged
the deer to the car. In any event, such procedures were time consuming
and prevented the prompt removal of the pituitaries. The glands were
removed from each animal as soon as possible, at least within three
hours after death.

Fresh weights of 14 pituitaries were taken in the field. The fresh
glands were trimmmed as much as possible before the field weights were
taken. However, the connective tissue capsule could not be removed
without damaging the gland. The glands were promptly placed in an 8
dram wvial of absolute acetone. Later, in the laboratory, they were
placed in fresh acetone and put under refrigeration. All glands were
stored in this manner until they were to be powdered for assay. Acetone

=3
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dry weights of the whole pituitary were obtained. Before the weights
were taken, the capsule of connective tissue was removed. Each
pituitary was powdered in a small agate morter directly before it was
to be assayed. The powder from each gland was weighed and the
weight recorded. It was found that on the average 1 mg. of dry powder
was equivalent to 6.63 mg. of fresh pituitary. The fresh weights of the
rest of the pituitaries collected were then calculated by multiplying the
powdered weights by 6.63.

A total of 61 pituitaries was collected and assayed. This total is
made up of 22 adults (2 years or older), 19 yearlinga {12~24 months)
and 20 fawns (1 week to 11 months).

Tables I, II and III give all pertinent data, such as collection dates,
age, hog dressed weights and pituitary weights. The ages and body
weights were obtained from Sears's (1955) original data sheets. It will
be noted that the powdered weights of the pituitaries range from 4 to 30
milligrams lighter than the whole weights. This weight loss can be
attributed to the removal of additional connective tissue during the
powdering process. A negligible amount of powder was lost in handling
and weighing.

In many cases it was necessary to pool two or more pituitaries. On
account of limited time, it was felt that for the adults and yearlings, 2

samples per month during the breeding season would be sufficient. It was

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



-Sw
necessary to pool the fawn pituitaries collected during an entire month
and sometimes for two months, in order to have enough powder for
injecting a reliable number of test animals.

The assay animals were intact 20 to 21 day old female white mice,
the stock of which came originally from the Microbiological Institute of
the U.S. Public Health Service, Hamilton, Montana. It was fully realized
that the intact immature animal is much less desirable for the assay of
gonadotrophins than hypophysectomized immature animals. However,
we did not have the equipment nor time to perform hypophysectomies,
nor did we have the financial resources to purchase such animals.
Therefore, it was decided that, with certain precautions, the reéults
yielded by the immature intact mouse would be adequate for this study.

The best security in such a situation is the use of numerous controls.
Therefore, each test animal was represented by one or two litter mates
in the conirol group. In striving for uniformity of size and condition,
eac}x litter was reduced to six animals at the time of birth. The controls
were given dummy injections of saline, equivalent to the amount received
by the test animals. An attempt was made at all times to have from
8 to 10 test animals for assay with a corresponding number of controls.
However, thia objective could not always be realized because of a lack
of a sufficient amount of pituitary powder.

Whole pituitary powder suspensions were made with 2.5 mg. of whole

pituitary powder per cc. of sterile physiological salt solution. These
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b
suspensions were prepared immediately before the first injection
and refrigerated between injections. Each experimental animal
received subcutaneously one half cc. of this suspension twice
daily for four days. The toiil dose was 10 mg. of pituitary
powder. This total dose was arrived at after several preliminary
tests using December killed buck pituitaries and excess powder from
series 2 and 5.

Autopsies of test and control mice were performed at the end
of the fifth day following the initial injection. Body weights were
obtained with a :_iietary scale graduated to 1 gram. The weights of
uteri and ovaries were obtained to the nearest 0.1 mg. with a
Roller-Smith torsion balance. All connective tissue was carefully
dissected away from the uteri and ovaries before they were removed.
The oviducts were not removed from the uterus. Precautions were
taken to prevent drying of tissues before weights were secured.
Observations were made on whether the vaginal orifice was open or
closed.

Typical ovaries and uteri from each series were preserved in
A.F. A. for histological sectioning. These were later sectioned and
sained with hematoxylin and eosin.

The responses obtained are all expressed as percent of increase
of the experimental over the control. This was calculated by first
reducing the average uterine and ovarian weights to percent of the

mean body weight. The percentfigures obtained were put in the following
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formula:

exp. wt. = control wt.
100x 2 percent of increase.

control wt.

In order to have a known standard with which to compare the
results obtained from the deer pituitaries, a response curve of
graded dosages was established for Pregnant Mare Serum (P.M.5.)
and Follicle Stimulating Hormone (F.S.H.) from sheep pituitaries.

Average weathe? temperatures for the entire collection period
were secured from the records kept at the Headquarters Bullding
of the National Bison Range. The average temperature was
computed fcr the first half and last half of each month. Data on
available light and percent of possible sunshine for each month
wag obtained from the U. S. Weather Bureau at Missoula, Montana.
The Miassoula Station is located approximately 30 miles south of
the Bison Range. Information on the temperature and light is

presented in table IV and figure 1.
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TABLE I.

COLLECTION DATES, AGES, FIELD DRESSED BODY v/ EIGHTS,
AND PITUITARY WEIGHTS OF FAWN DEER.

Deer Coll. Date Age. Body Wt. Pituitary Wt. (In mg.)
No. (mo.) (Ibs.) Acetone Powder Fresh Fresh
Dry (act.) (Cale.)
61 6-11-54 1 wk. 6.0 26.6 £1.7 - 143.8
64 T7=11-54 1-2 17.0 33.4 33.0 - 218.8
67 B-~16-54 2-3 30.0 43.0 34.4 281.0 228.1
69 922454 3-4 50.0 41.4 38.4 254.0 254.6
6 10- 3-53 4-5 42.5 24.0 20.6 136.6
11 10-24+53 4-5 39.0 19.0 16.0 106.1
14 10-21-53 4-5 40.0 25.9 21.2 140.5
16 11- 7-53 4-5 35.0 31.8 26.4 163.1
20 11-14-53 4-5 41.0 324 29.0 192.3
23 11-21-53 5-6 32.0 32.6 26.8 187.7
26 11-27-53 5«6 33.0 31.9 24.0 159.1
28 12« 5-53 5«6 35.0 25.6 20.1 133.2
30 12+11-53 5-6 28.0 32.0 23.6 156.5
35 12-17-53 6=-7 17.0 28.0 19.8 131.3
37 12-22-53 -7 28.0 26.6 17.8 118.0
41 1« 9.54 6-7 34.0 27.4 21.8 144.5
44 1+22-54 6-7 38.0 27.4 23.0 152.5
50 3~22-54 8-9 43.0 32.4 27.4 181.7
54 4-11-54 9~10 45.0 38.4 35.2 233.4

58 5-15-54 10-11 51.0 54.6 52.2 351.0 346.0

—8-
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TABLE 1I.

COLLECTION DATES, AGES, FIELD DRESSED BODY #EIGHTS,
AND PITUITARY WEIGHTS OF YEARLING DEER.

Deer Coll. Date Age Body \/t. Pituitary Wt. (In mg.)
No. (Mo.) (1bs.) Acetone Powder Fresh Fresh
Dry (act.) (Cale.)
59 6-11-54 11-12 53 74.2 63.2 371.6 419.0
63 7-10-54 12-13 85.6 71.4 477.4 4734
66 8-16-54 13-14 70 58.2 56.2 508.6% 372.6
70 9-22-54 14-15 76 87.6 19.2 318.0% 525.3
4 10« 3.53 15-16 73 33.2 28.8 190.9
7 10-16-53 16-17 72 . 41.8 36.8 244.0
10 10-24=53 16-17 84 72.8 50.8 336.8
13 10-31-53 16=-17 72 38.4 35.6 236.0
17 ll1-= 7-53 16-17 66 57.6 42.5 281.8
19 11-14-53 16-17 82 49.0 33.8 224.1
24 11-27-53 17-18 78 60.8 54.6 362.0
25 11-27=53 79 61.6 52.4 347.4
27 12« 4-53 17-18 79 60.2 52.4 347.4
33 12-16~53 18-19 65 57.4 46.8 310.3
34 12-16-53 18-19 70 52.2 43.4 287.7
38 12-22-53 19-20 65 42.8 38.0 251.9
42 1-22-54 20-21 75 54.6 40.2 266.5
43 1-22-54 20«21 68 49.4 40.0 265.2
52 4-)1~54 22-23 75 89.0 73.8 489.3
55 B-14-54 23-24 69 99.0 84.6 506.2 587.4

* These weights were not used in calculating the fresh wt. because they are apparently in error.
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TABLE III.

COLLECTION DATES, AGES, FIELD DRESSED BODY wEIGHTS,
AND PITUITARY VEIGHTS OF ADULT DEER.

Deer Coll. Date Age Body Wt. Pitgitary Wt. in mg.
No. (yrs) {1bs.) Acetone Powder Fresh Fresh
Dry (act.) (cale.)
5 10- 3-53 6-7 105.5 91.0 69.2 458.8
8 10«16«53 4-5 84.0 81.8 62.0 411.1
9 10-24-53 4-5 1C1.0 86.4 82.0 543.6
12 10-31-53 2-3 90 88.0 81.8 542.3
15 11- 7-53 2-3 80 55.6 47.4 314.3
18 11-14-53 2-3 82 70.0 50.0 331.5
21 11-21-53 3-4 94 68.2 62.2 412.4
22 11-21-53 4-5 93 94.8 88.0 583.4
31 12«12-53 1-8 81 118.2 - -
32 12-12-53 4-5 67 105.0 - | -
36 12-22-53 2-3 18 72.8 57.6 ) 381.9
39 1- 9-54 2-3 84 79.2 63.8 423.0
40 - 9-54 2-3 84 78.0 62.2 412.4
45 2-13-54 2=3 92 67.6 58.8 389.8
46 2-14-54 6-7 77 122.9 94.6 6217.2
48 3-13-54 8-9 70 108.0 87.8 582.1
49 3-22-54 10 77 118.4 96.4 639.1
53 4-11-54 =3 90 93.6 72.0 477.3
56 5-14-54 2-3 94 187.6 167.5 1155.0 1110.5
60 b=11-54 2=-3 90 143.8 129.0 802.0 £55.3
62 7-10~54 Z2=3 87 125.6 111.2 735.6 137.2
65 8-16-54 3-4 90 117.2 100.0 €87.4 663.0
68 9-22-54 2-} 98 53.8 32.6% 535.0 -

= —— —— — . e R D T
* Approximately 10 mg. of this powder was lost, therefore, the fresh wt. could not be calculated.
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WEATHER DATA DURING THE STUDY PERIOD

TABLE IV.

NATIONAL BISON RANGE, MOIESE, MONTANA AND MISSOULA, MONTANA

Month Av. Bi-Weekly Av. Day length % of possible
temperature sunshine
oF hrs. min.

June 1954 55.5

June 1954 59.6 15 44 50
July 1954 67.7

July 1954 66.3 15 217 19
Aug. 1954 65.3

Aug. 1954 59.5 14 9 64
Sept. 1954 56.7

Sept. 1954 53.3 12 40 72
Oct. 1953 50.2

Oct. 1953 44.1 10 53 66
Nov. 1953 37.9

Nov. 1953 38.5 9 28 47
Dec. 1953 34.4

Dec. 1953 35.0 8 35 21
Yan. 1954 33.1

Jan. 1954 18.8 9 6 22
Feb. 1954 26.7

Feb, 1954 40.4 10 15 38
Mar. 1954 29.9

Mar. 1954 32.9 11 55 53
Apr. 1954 43.4

Apr. 1954 44.5 13 30 49
May 1954 51.1

May 1954 56.4 15 4 65
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Figure 1, Weather conditions 1953-54, Nationul Bison Range, Moiese, Montana and
Missoula, Montana.
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RESULTS

The results of bioassay from the three age groups are summarized
in tables V, VI and VII. (The complete data are presented in the
appendix.) The collection dates, ages and reproductive activities
(inactive, pregnant or lactating) of the female deer are included in the
tables for easy reference. Reproductive activity is not included in
table V since all of the fawns would be classed as inactive. Each table
also includes the ranges in uterine weights of the experimental and
control mice. Parturition generally occurs in late May and early June
on the Bison Range. Therefore, June was selected as the logical
starting point for the tables and figures.

It was found that when using weight increase as a criterion, the
uterus in the irnmature intact mouse is more sensitive to small
quantities of unfractionated gonadotrophic hormones than the ovary.
This agrees with the findings of Levien and Tyndale (1937). In the
ma jority of cases, the ovarian welight increase was negligible. Even
histological examination of typical experimental ovaries failed to
demonstrate a significant increase in follicular development. The
vaginal orifice response is unreliable {Frank and Berman 1939) and
difficult to put into quantiative terms. Therefore, the gonac‘iotrophic
potency is determined primarily as the percent of uterine weight

]33
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increase of experimental imnmature mice over the uterine weights of
immature intact controls.

Fawns:

The bioassay results obtained from the fawn pituitaries are presented
in table V. The general pattern of the results for this group is a high
responee (187 percent increase in uterine weight) from the pooled
August and Eeptember fawns and no response from the January animals.
The peak response is preceeded by a fairly low level (36 percent uterine
weight increase) which was induced by the pooled June and July fawns.
After the August-September peak, the fawn pituitaries show a gradual
decrease in their ability to induce a uterine weight increase in the
assay animals. According to the standard used here this decreased
ability would mean a decrease in gonadotrophic content of the pituitaries.
The results show an 88 percent response for October, 98 percent for
November, and 11 percent for December. The February fawn was
accidentally shot in the head causing complete desiruction of the
pituitary. Therefore, it is not known how long the low January level
was maintained. The pooled March and April fawn pituitaries demon~
strated a rise in gonadotrophic potency by inducing an 84 percent
uterine weight increase in the assay mice. The pituitary from the May
fawn also indicated a rising gonadotrophic potency. The actual values

representing percent of uterine weight increase for the March-April
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and May fawns series cannot be considered as highly significant.
These two series had to be conducted with only 4 and 3 assay animals
which is not enough for a reliable sample. However the tests were
conducted and the results presenied here because they do seem to
indicate that the gonadotrophic potency has increased from the low
January level.

Yearlings:

The yearling deer, like the fawns, have pituitaries which are highest
in total gonadotrophic potency during the summer months. Also, like
the fawns, the yearlings are minimal in pituitary potency by January.

It should be pointed out that the May fawn was approximately 11
months old and June yearling was one year old. Therefore, the year-~
ling group begins where the fawns leave off. The June yearling caused
a slightly higher uterine response (61%) than did the May fawn, indicating
a gradu;l build up to the summer peak. The July vearling was not a
tvpical animal in that her gonads contained testicular tissue (Sears, 1955).
The response obtained from this atypical yearling was a 157% uterine
weight increase and also a 90% ovarian weight increase. The peak
uterine response of 177 percent was obtained from the August yearling
pituitary. The decline following the August peak is not 2as marked in

the yearlings as in fawns. However, there are also more yearling

samples than fawn samples. The response produced by the September
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yearling was down to 95%.. From this point the responses fluctuate
somewhat. The animals taken in the first half of October elicited an
82% response; those from the last half were up to 98%. Complete data
were not obtained from the early November yearlings, therefore, these
animals cannot be considered. The pituitaries from the last half of
November were quite low in potency causing only a 45% uterine weight
increase. This response was followed Ly one of 102% caused by the
¢arly December pituitaries. The piiunitary glands from the yearlings
collected in late December demonstrated a drop to 40 percent. The
January yearling failed to produce any response in the test mice.
Attempts to collect yearling deer during February and March were not
successful, therefore these months are blank. These months are
indicated by long broken lines on figure 2. The pituitaries from the
April and May yearlings indicate that the potency is again beginning
to rise. The April uterine response was 17% and the May pituitary
produced a 33% response.

Adults:

Data from the adult pituitary tests are summarized in table VI,
According to the results presented here the adult pituitary ‘cycle
differs considerably from that followed by the fawns and yearlings.
The adult pituitaries show an intermediate gonadotrophic potency

from May to early November. They reach a peak potency in late
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November and then undergo a gradual decrease until February and
March when they cause no response at all.

The Uterine weight increases induced by the summer adult
pituitaries generally range from 73% to 87% . Two exceptions to '
this were a July response of 16% and a late October one of 129%. The
peak potency was reached rather sudden in that the responses jumped
from 74% during the first half of November to 205% in the last half.
Following the peak, the decline in gonadotrophic potency was more
gradual than the rise. The uterine responses induced by the adult
pituitaries from the first and last halfis of December were 165 and
126% respectively. The response caused by the pituitaries from the
January adults was still up to 1007 . However, by the middle of
February, the adults failed to elicit any response in the aasay animals.
Series ten involving the April adult pituitary was not completed. The
pituitary suspension for this series was contaminated in some way
and all of the test mice died on the third day of the injection period.
As mentioned previously, the response elicited by the May adult
pituitary (79%) falls within the approximate range which was main—
tained throughout the summer.

Figure 3 shows the graded dosage curves for Follicle Stimulating

Hormone (F.S.H.) and Pregnant Mare Serum (P.M.S.). From these
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curves the response equivalents were obtained for 10 mg. of deer
pituitary powder. The values obtained do not mean that this is the
amount of F.5.H. in 10 mg. of deer pituitary. It only means that the
response elicited by this amount of unfractionated pituitary is the
same as the response from the indicated amount of F.S.H. and P.M.S.
The response elicited by unfractionated pituitaries in the agsay
animals is not caused by a single hormone, but there may be an
augmentation or even inhibiting effect (Evans, Korpi, Pencharz and
Simpson, 1936) of several hormones. Tables V, VI and VII show the
estimated amounts of F.S.H. and P.M.S. that will give the same
response as that obtained from the unfractionated deer pituitaries.

The highest uterine response induced by the adult deer pituitaries
was a 205% weight increase in late November. This is equivalent to
the response elicited by 1.94 mg. of F.S.H. and .85 mg. of P.M.S..
The highest yearling response occured in July and equaled 177%
uterine weight increase. This is equivalent to the increase caused
by 1.73 mg. of F.S.H. and .83 mg. of *.M.5. The peak fawn response
was a 1877 increase in the August-September series which was
equivalent to 1.80 mg. F.5.H. and .84 mg. of PP.M.5.

In comparing the gonadotrophic activity of the three age groups
(see figure 2) we find that the fawns and yearlings follow approximately

the same paitern. They reach their peak potency during July and
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August and undergo a gradual decline until January. The adult,
however, maintains, a fairly constant level from May to early
November, and rises to 2 rather sudden peak in the later part of
November. This high level declines rather slowly through December
and January. The potency of the yearling and fawn pituitaries have
reached the minimum level by January while acdults do not reach

this level until February.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



~ge~

*("d) yweuBead pue (1) eanowu; ‘() Supwiosy

o 98" | 882 0 9 62-¥'8 .a.a?m.ﬁ ¥T SLVE| 2P eC¥ | €31 LTI & o1 d | pe-p1-0 | 09| 11
o . *d | ye-z2-8 | 6P
0 0 ¢ ) TEI-90T 9EI-TOI| OV 998I| 6¢ eve | ¥eT  ABL| €T o1 ‘d | ye-e1-¢ | ap| ©
; . . . . ‘d | e-31-8"| OF
o 0 o b4 E6I~9°0T O IE-T6 99T T¥I| 6'¢ gy | BT 9%I| 8T o1 ‘d | yg-g1-z | ev| 8
) . | R ‘ N ) . d | pg-6-1T | 0%
L 2T | 600t o FOI-¥L  0L-¥OT| AIT 9V 80P 98°'L | 80T &IT| L1 o1 ‘d| pe-e-1 | e8| &
s et | e 0 ¥EI-¥L  Eee-e'9T| 88 8T8 ¥y €V | TIT g%I| g ¢ *d | go-ze-2r| 9| o
s : i _ ‘ oy p——
18" £0'1 | Leet st ¥8-9'€ 09E-9BI| BO'L C6I| V6T €8E | 96 66 | OT L |, -4 MM..M#‘M“ mm g
o %1 | §502 10 |ver-or geever| eor wgs sve sue | gor wor| gr tr | .1 HIEIN) T o,
T 1 ~HT-T1T
e g5 | 0% 0 vor-vi ose-¢st| 4IT usoBl soy TE | gor orr| o s | Y M,M.,M e mm g
) . _ T . ) e o : . ‘1| ge-18-01| @r
6L et | oszr o ¥EI-§S ZTH-¥II| 09TI 8828\ oLt o%E | 0BT ETII| 8 8 -1 | so-se-0r| ¢ z
. - } o ) * - OT~0T
oL L6 518 o VOI-¥L VOB-¥OT| OLTT S9TE| 6OF LOF | 8TT OTL| LI 6 “ MWM ..wH m 1
or 00T | £'¥8 0 0LT-00T @'EE-$0%| 0SB 9¥BZ| S6¥ 6¢ | €T1r 8TIL| 9 € ‘1| 95826 | 88| er
oL Z20'T | 18 0 o's1-2'8 0ge~-e'9r| orEr osielesy e | o1t vir| B s ‘1|ve-91~8 | g0l »1
W ge | zor 0 9°21-0'8 " Am‘u,w«:m.m o6 ‘60°gr| 89'c g'e | ¢TT @er| or or ‘1| vo-01-4 | 29| er
gL g | res 0 9ZI-0'8 0ZL-0OT| €6 LOOT|89C %€ | OTT ETI| Or OT |«°1 |%e-Tr-9 | 09| @t
FOaen ATGAG T B I T, ST 3 T M - MUY T TS .
: (8w) (Bw) {sw) i 30V ; *oN
*Amnby “deoy ouliey) |oewexoul 1M 3O % | "IM ouUlae1) ur eBuwy ‘1M sn1ei AV |3 L18A0 AV | 1M Apogr Ay |eonK Jo *oN | ‘doy |ereq 1100 |3eaq [ aes

SHMEVIIALIY LTAdV WOY 81 INSYY A VESY

‘OA TT19VL

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



lﬁ«i

* {4) juwaBoad puw 1) SAROVNT o

‘ d . ‘
g g9 o'se 0 g¥I-0'8 P LI-9BI] 60T 29T Wy 209 1T rIr| It 8 . P-yi-e wm ¥
i 4 gq ¥l 0 T'81-8'9 @' IT-g'O01| L8 - TIT ¥y ge'e g0T 91T L L *d | pO-TI-¥ ze| £%
Ly, | s
0 0 0 0 TEE-%6 9OT-80T| o¥L ILET vy ¥y | TST 9381 9 1 vo-se-1 mw 44
‘ ‘1 | ee-2e-%T| 8%
g oL g oy 0 9LI-8'L 9PE-PET| ZET 96T 8¢’y 98'F €IT orr| 1T o1 ‘d ye| 18
*d | gg-91-BT| €€
e 3T | &'2ox 0 ZOT-9'6 OPE-L'LT| 61T L9OB STy 9%y | 08T TP 9 ¥ |e-d| sg-¥ -27T] 18] 0%
‘ , T | 86-18-TT
oy -3 9 ov 0 ¥91~9'6 T OE-9BI| 60T 9LI 89'c 8L 20T LIT & o1 1 Mm;wm&ﬁ mm 8T
, ‘1 | £8~18~0T I
w ITT | 6'86 0 0°91-8"L  §°S2-9'EI| 19701 S¥LI vy STy 61T &6 g8 8 1 | se-pg-01 Mﬁ FA 1
| e e ; 1 | ee-1-01
s 86" 9’88 i) g791~-9°'L 99E-9'%I| 0TIT 9908 LUY 9878 4 4 S 1 4 4 L 9 ‘1 | »e-g1-0T w 14
8L 80°'T | 686 0 eyI-0'8  8'88~0'ST| 601 12T Ve I8y 21T 91T £ 4 S ) T | yo-22-8 oL| 82
£ $L°T | €LY 2T | 0918, 8'9E-9'tZ| g0T 982 i 2 81T LI 8 ‘T | ¥2-91-8 e8| 1B
18 oc"t | @81 0'06 |8'9T-9°0T & IPEE| T L€8 STy 08’8 01T 911 6 9 1 | yo-01~-L €9| 98
69 s 19 0 YEI-%'6 TOE-90T| 98T 468 8°8 16°¢ 08T O'BT| ¢ 9 | &% | ¥e-11-9 eg| o2
(BOF eI al Pw) B § 4| 6udeyn  ATesro 965 7] ~Wos  Taxe | Tuos @we | ‘Hoo0 — -oie |Tuoo -oxe
, ( Bux) ¢Bm) { w3) 19V *oN
*anby *deoy suireiq | osvesour ‘1M 30 % | 1M euraein uwi oBweyw [ snaein "Av | “IM Aawag Tav | (1M Apog AV |eotN joToN | "dod | e1ed ‘110D | Aee(| 198
R e e e e e

SHE YIINLIA DNITE VAL WO SLTABEY AVEEV

1A TEVEL

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



~0g-

o~ s
o9 g8’ 68 o | ¥or-0e suT-£6T | 886 oeeT| S0°F  06°2 |evIT  oT'TIT| oOf g e | se | ws
gl 00°T TV LP | VI-OL TVE-9'ST |80°TT 508 | 968 ST |ogor o9or| o v | wrem | oo | %6
0 ) o 0 | w91 wer-g's |erTt  oLTI| TFE g% |srer  eErr| 9 ¥ ~uep ww ge
18
8 sy Z1I 0 | 00806 TTEFEY | THL  FET| AP IS (0081 06TI| 6 9 “oeq wm Ie
, 82
9z
w I 8'86 o |wor-o'c ieg-por |ese 1961 | 20'% 98 |e¥IT HIT| oT 6 *a0p wm o8
o1
o , 51
or 20’1 688 o | ¥u-7's o'eroET 1981 ou1e| ovs  ¥e |ogTr  ovor| o g ‘wo | 11 | 62
9
- . rar ot e g i . , . . Weg | g9
¥ KR TIT o6 | $e1-8'9 vos-zur |egor  eoez| ery iee loyIr  orer| s L Suy | 19 | 9
. . . ) e , . . . . . . Amp ¥o
e s & 98 o |852-¥8 oge-yer |EePT  8¥SI| 89E  YHE |0SBT  oOTBI| § g omp | 19 | €
(Buyewd (Pa'Rea snaom  Lasac ‘o0 . *@xe | oo *dxe | *mo0 “dxe] “Juoo *dye [*‘jmon  ‘dxe *ON
*ambg *dsey ewraeyn 052010 *IA 30 % | IM SULzeIn U oBury 1M ewaeyn *AV | ‘3 AiwA0 éﬁ_ 38 Apog *AV | @0l Jo "oN |ereci*Trop |aeeq | ‘aes
_ R

SANCILINGIS NAVA WOoUd SLINSEY XVSSVY

‘A TIEVL

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TANN AW PO ARG 1-07 1oy Ha <)) saurwimig Jdaaq |0 Aveseorg g dandig

AP Cady o CaBlN Tqod

uep

O]

CLON

s

100

-

3o

1

oy

smp

aunp

Sorrepid uwed Suisy @
gapgeyng supaeay v <y 0
saldvitndL g jnpy wis X

[GJIUOD TaA0 * DA 9 -TIGHY
Apsey dyo jo avnadon Jo oo

M :..WLJ

¥

g

0¥

0Nt

0flI

091

E[0AIUOD J3A0 IEBII oul "I [dulaaly Jo '1/’

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



‘uoissiwgad 1noypum pauqiyosd uononpolidas Jayung “Jaumo 1ybuAdoo ayy Jo uoissiwiad yum pasonpoldey

% of Uterine Wt. Increase Over Controls

500

450

400

350

300

250

200

150

100

40

T 1 3 1 1 T T T T T T Y § T T T -—r

6 8 10 12 14 16 1.8 20 22 24 26 25 30 32 34 .9

Quantity of F.S.H. and P.M .S. in mg.
Figure 3. Bioassay of Sheep F.S.H. and P.M.S. Using intact 20-21 day old female mic:

)
~

4.0



DISCUSEION

A brief account of the general reproductive pattern of the deer
herd in question is necessary before the present findings can be duly
considered.

The fawns do not normally breed during their first season. Breed-
ing mule deer fawns have been reported by Crane and Jones (1935), and
Shantz (1943). One yearling doe, i.e. in its second year of life, collected
in January 1954, carried a single corpus albicans in one of her ovaries.
This structure was assoclated with a rupture site on the surface of the
ovary. According to Sears it is thought probable that this deer ovulated
as a fawn but did not implant an embryo. In the present collections,
we failed to find any evidence that would indicate ovulation had occured
in the fawn group. Sears found that 16% of the yearling animals
collected between January and June were non-gravid. Therefore,
approximately 84% of the animals bred at 17 to 19 months of age. In
the adult group all animals collected after December were pregnant.

The breeding season probably extends through November and into
December. The first corpus luteum was found by Sears in an adult
ovary collected November 14. The first identifiable embryo was
recovered on December 12. Parturition occurs in late May and early
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June. The adults with fawns lactate throughout the summer and into the
fall. From the limited information we collected on lactation, it aprears
that the fawns are weaned sometime in November.

It seems well established that the anterion pituitary produces three
gonadotrophic factors, two of which we are primarily concerned with
here. One of these substances stimulates growth of the ovarian follicles
and is called the follicle-stimulating hormone (F.S.H.). The second
factor, called luteinizing hormone stimulates the development of the
corpus luteum. after ovulation and also maintains the intersticial
cells of the gonads (Greep, VanDyke and Chow, 1941).

Fawns: |

The peak of gonadotrophic potency for this group oceurs approxi-
mately 1: months after the highest average temperature and the largest
amount of available light intensity. (Compare figures 1 and 2) It is
difficult to ascertain exactly when the highest potency occurs since
it was necessary to pool the June and July collections. (see page 4).
The June animal was approximately 1 week old when collected. The
pituitary from this young animal may have diluted the total response
for the series. Likewise, in the August-September series, one
cannot be certain which animal contributed the most toward the response
obtained. However, on the basis of the yearling results it is assumed

that the peak occurs in August. This assumption is also based on the
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ovarian activity (See Sears, 1955). Figure 4 shows the relationship
between follicle number (Z2Zmm or more in size) and gonadotrophic
potency. The average number of follicles per deer is highest at the
same time that the gonadotrophic potency is high. The pituitary seems
to be under the stimulus of light and/or possibly temperature, and is
producing primarily F.S.H. This point will be discussed further
under the yearling group.

The decline in the potency curve during the fall months appears to
parallel the descending light and temperature curves. when the light
and temperature curves are at their minimum levels, the fawn
pituitaries failed to yield a response. In March, ;é,pril and May when
the days are growing warmer and longer the pituitary potency shows
a gradual increase. The folliclar numbers in the fawn ovaries follow
a pattern very similar to that of the pituitary. It therefore appears
that the hypophyseal cycle of the fawn, which is not interrupted by
ovulation or pregnancy, varies with the seasonal changes in light
and temperature.

Yearling:

The yearlings, demonstirated a peak gonadotrophic potency in
August. These results are in close agreement with those from the
sheep (Kammlade et. al., 1952). The female sheep pituitary main-~

tains a relatively high gonadotrophic potency during July and August
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when it is in anestrus. The female sheep normally ovulates in
October. In order for ovulation to occur, a correct ratio between
the amount of follicle stimulating hormone and luteinizing hormone
seems to be essential (Turner, 1949, p. 475). The anestrus sheep
seem to lack this essential hormone ratio. If however, the anestrus
animal is given injections of 1..H., ovulation will occur. (Nalbandov,
unpublished from Kammlade et. al., 1952). This would indicate an
L. H. deficiency in the necessary F.S.H.~-L.H. ovulation ratio.

Greep et. al., (1942) and Fevold (1941) state that ¥.5.H. alone, while
capable of causing follicular development, does not cause estrogen
secretion in the absence of L.H. Kammlade et. al., (1952) suggest
that the anestrus ewe is unable to secrete estrogen due to a lack

of L..H. This assumption is based on the distinct castrate appearance
of the uterine epithelium during anestrus.

. The assay techniques employed in thias study indicate total
gonadotrophic potency only. Therefore, no definite statements can
be made about the concentrations of the different gonadotrophic
hormones in the deer pituitary. On the bases of the findings in the
sheep, which has a reproductive patitern very similar to the deer, it
is assumed that the yearling deer pituitary produces only minimal
amounts of L..H. and large amounts of F.S.H. during July and August.

This assumption is supported to some degree by the ovarian observations
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of these deer. According to Sears {1955) there were more follicles
in the yearling ovaries during the anestrus than during the breeding
season. The folliclar number and gonadotrophic potency for the
yearling group is shown in figure 5. Althqugh the gonadotrophic
potency indicates a peak in August, the folliclar number did not
reach a peak until September. The samples for these months
consist of only one yearling per month, therefore this difference may
be due to individual variation. At any rate, the August follicle number
is higher than anytime during the breeding season. The higher
follicle number would indicate an increased stimulation by F.S.H.
Kammlade et.al., (1952) found that the sheep ovary contained more
follicles during eatrus than anestrus. This difference is probably
due to the fact that Sears considered only the follicles measuring
2 mm or more and Kammlade recorded all follicles of 1 mum or
larger. Both workers agree that the ovaries are as active during
anestrus as during estrus when using average follicle diameter as
the criterion.

As the breeding season approaches, the pituitaries show a
decreased gonadotrophic response in the assay animals. The August
and September collections were more than a month apart; therefore,

it is not known whether the drop is gradual or abrupt. Kammlade (1952)
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found an abrupt drop on the first day of hgat in the sheep. The decreased
potency could be caused by decreasing light stimulus, hence a decrease
in F.S.H. productic-m. Yeates {1949) has shown that light very definitely
has an influence on the breeding period of the sheep. Yeates discovered
that by providing additional light artificially during the winter months
and decreasing the duration during the summexr, the sexual cycle could
be reversed. These animals came into éstrus and mated in May
when the controls were in anestrum. The exact manner in which the
light affected the hormone output is not known. If it is true that light
stixnﬁlates the production of F.S.H., then it might follcw that the
removal of the stimulus would reduce the ¥.S.H. production. Another
.possible cause of a decrease in the potency of ¥.S.H. might be the
inhibiting action of estrogen. Y his inhibition of F.S.H. production or
release of estrOgeix was observed by Clark (1935) and later by Meyer
and Biddulph (1941). It was recently confirmed by Byrnes and Meyer
(1951) who demonstrauted that very small amounts of estrogen are
capable of causing this inhibition.

The factors causing L.H. production and relegse are still

uncertain. Fevold, Hisaw and Greep (1936) state that the first effect

of estrogen on the anterior lobe of the pituitary is to increase the
secretion of L.H.. In the rat, both F.5.H. and L..H. appear to be

essential for estrogen secretion by the ovary. (Fevold, 1941). Let
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us again return to an earlier assumption that L..H. is minimal during
July and August. If this assumption is false, and L.H. is being
produced, then the ovaries should also be producing estrogen. This
estrogen should in turn inhibit the F.S.H. production and increase
the L.H. production. Unless this hormone interaction is a very slow
process (lasting at least 2 or 3 months) the deer would ovulate much
earlier than it normally does. The fact that the sheep ovary is
capable of ovulating much earlier has been pointed out. Therefore,
it seems that in order for the yearling deer to maintain 2 high titer
of F.S.H. during July and August, the L..H. and estrogen hormone
outputs would be minimal or completely lacking. ¥roceeding on this
assumption it does not seermn probable that estrogen could be the
causative factor in the initial release of 1I..H. . Some other factor
appears to be operating to initiate the production of this hormone by
the pituitary. Could it be that this initiating factor is the reducing
light stimulus ? If this were to cause the first L..H. production, the
secretion could then be maintained by ovarian estrogen. Again one
can only speculate on the time at which this initial release of L.H.
might occur. The uterine response in the assay animals declines
until the later half of Dctober, at which time the response iz slightly
higher. A remote possibility may be that this slight increase in

response is caused by a synergistic effect of ¥.S.H. and L..H., therefore,
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indicating a rise in L..H.. Unfortunately, results were not obtained
from the early November yearlings which may have produced an even
greater response because of the suggested increasing L..H.. The
yearlings taken November 27th produced a lower response in the
assay animal than the October yearlings. Kammlade et.sl., (1952)
found the sheep pituitary to be lower in total potency on the first day
of heat than at anytime during June, July, August or September and
also lower than on the succeéding days of the cycle. This low point
was followed by a gradual linear rise until by the 17th day of the
cycle the potency was back %o the anestrus level. Nalbandov (1953)
also found that the pituitaries of sows in heat were low in total
gonadotrophic potency. The two yearlings (no. 24 and 25) which made
up this November 27th series were carrying corpora lutea in their
ovaries (Sears, 1955) which would indicate fairly recent ovulation.
A possible explanation for the low total gonadotrophic potency during
heat has been suggested by Kamumlade et. 21., (1952) and Nalbandov
(1953). These men believe that the pituitary of an animal in heat
produces primarily L.H., which would produce a smaller response
in the end organs of the assay animals than would F.5.H. This
assumption fits well with the findings that follicular estrogen inhibits

F.S.H. secretion and stimulates L..H. gecretion.
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Series 20, representing the first half of December, consisted of
one pregnant animall. The potency of this animal was higher than the
previous series. This COl;ld possibly be caused by a synergistic
effect of F.5.H. and L..H.. Nalbandov and Casida (1940) report that
test rats showed predominant luteinization in their ovaries when
implanted with pituitary powder from cows in early stages of pregnancy,
indicating that L..H. is present at this time.

The last half of December is represented by three yearling
pituitaries which were poocled to make a series. Animals No.'s 33
and 34 were pregnant and number 38 was not pregnant. The results
obtained from this series are much lower than those obtained from
the adults in early pregnancy (see below). Whether or not this
animal (no. 38) would have bred later on is not known. However, her
ovaries contained no follicles greater than Z mm. nor did they contain
any evidence of earlier ovulation (old corpora of ovulation)(3ears 1955).
“ossibly, the non~breeding fall yearlings follow the same or somewhat
similar pituitary cycle as the fawns. If this is true and No. 38 is a
non-breeding animal, one might expect this deer to be nearly as low
in potency as the fawns at that time. Therefore, deer no. 383 may have
caused a lower response than would have been obtained from the assay
of No’s. 33 and 34 only. The same factors may have been operating in

the January series (22). Deer No. 42 was not pregnant and No. 43 was
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carrying one embryo. The April and May yearlings will be discussed

with the adult group.

Adulte:

The uterine response elicited in the assay animals by the adult
pituitaries, collected during the summer months, was only intermediate.
The summer reproductive activity of the adults differs from that of
the fawns and yearlings in that they lactate from June to Nctober or
November. It has been established that a hormone secreted by the
anterior lobe of the pituitary iz essential for the initiation and
maintenance of lactation (Riddle, 1938). Bates, Lahr and Riddle (1935)
observed that prolactin decreased the true ovarian tissue of fowl by
257 in the resting ovary and 557 in the active ovary. The oviducal
size of these fowl was also reduced., Bailey {(1950) states that pro~
lactin inhibits the light induced gonad increase in the white crowned
sparrow. According to Riddle {1938) and Mavromati {1250) the
lactogenic hormone inhibits the secretion of gonadotrophins by the
pituitary. It therefore seems that the lactating adults produce only
an intermedizte amount of gonadotrophins as compared with the
summer collecied fawns and yearlings. This reduced nroduction is
possibly caused by the inhibiting effect of the lactogenic hormone on
the deers pituitary. This intermediate gonadotrophic production seems

to be enough to cause a peak in the number of follicles in the adult
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ovary (see figure 6).

No reason can be found to explain the very low response obtained
from the July adult. Other than this, the summer adults produced a
relatively uniform response until the last of October. At this time
the response was higher than at anytime during the summer. The
yearling also demonstrated a small increase at this time. As postu-
lated on page 33 for the yearling, it seems likely that this adult increase
in the assay animals could also be caused by a rise in L..H.. This
increased uterine weight in the assay animals occurred in spite of
the fact that these adults were still lactating.

The early November series (3) shows a-55 percent decrease from
the late October level. Deer Number 15 appeared to be lactating and
the ovaries did not contain corpora lutea. Number 18, which was
pooled with number 15 to make up series 3, was not lactating and
her ovaries contained two corpora lutea (Sears, 1955). Deer number
18 might be expected to be low in potency in the light of the finding
from the sheep and pig (see page 35). Possibly deer number 15
tended to increase the response somewhat, but that is difficult to
determine from the present data.

Series 4 gave a much greater response than any previous adult
series (figure 2). Both deer involved in this series carried corpora

jutea in their ovaries (Sears, 1955). These deer could have been
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pregnant, but if so, we did not recover the fetusea. The smallest
fetuses recovered were collected December 16. These were a pair
of twins with crown~-rump measurements of 8.5 mmm and 11.5 mm..
A single fetus was taken December 11 which measured 13 mm. crown-
rump. Therefore, it seems possible that the smaller embryos could
have been missed in the field analysis of the adult ;:teri.

All adults collected from December to May were pregnant. The
peak November potency was followed by a gradual decrease through
December and January and by February no response was obtained.
The response for March was also zero. No data were obtained for
the April adult. The_ May response indicates an increase in pituitary
gonadotrophic output. The April yearling which was pregnant,
indicated a slight increase.

This general pattern (a high pituitary gonadotrophic potency at
the onset of pregnancy followed by a gradual regression reaching a
minimum during mid-pregnancy then rising again as parturition
approaches) is in agreement with the findings in other animals.
Nalbandov and Casida (194C) report that a steady and a significant
decrease in gonadotrophic activity of glands from cows take® place
from early to later pregnancy. Their findings indicate the presence
of L..H. during early pregnancy and primarily F.S.H. during late
pregna;ncy. Nalbandov and Casida, state that, the decrease in gonado~-

trophic potency may be explained by the assumption that placental
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estrogen either inhibits the formation of gonadotrophic hormones in the
pituitary or causes an increased rate of excretiion of the hormones by
the gland. The average decline in follicular development of the
pregnant cow favors the first. Both adult and yearling deer show a
decline in follicle number as pregnancy progresses. Bates, Riddle |
and Lahr (1935) also report a higher potency during early rather than
late pregnancy for the cow. Witschi and Riley (1940) report that in
the human the pituitary rapidly loses potency during the early
pregnancy and slowly regains it toward the end.

A comparitive summary of the uterine weight increase induced
in the assay animals by the three age groups is demonstrated in
figure 7. The fawn and yearling results are quite similar, therefore,
they were pooled to make a single curve. The June=-July results
for the fawns were averaged with the June yearlings. Also, the
August-September fawn results were averaged with the July year-
lings. “hen two sets of results were available for a single month,
the average of the two is represented.

Two peaks in uterine response are demonstrated in figure 7.
One peak in July and August represented by the fawns and yearlings
is assumed to be due to F.S.H. The second peak in November and
December induced by the adults is assumed to be due to synergistic

reaction of L..H. and F.S5.H. during early pregnancy.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Av. Follicle No. Per Deer

N(RHY

[ 'IFPAQ WOdJ SI=A[RUR UB.IE )

CALIBAQ J33(] Ul 0N 9[I[0J "AY PUT SolIP)INIId I{npY JO Aessee g 'y adni'tg

AN cady caei ‘qad uep a3 TAON 13¢) 1deg HNY A[np  eurg
] i ] L 1 1 1 2 1 A 1 1

2 - 115
;o - OF
9 - U
- - ()%
0T - - oot
¢l ™ 031
FI o Atidt
9T - =001
N1 o (SALITAQ J93() "ON 21 {10+ = == = R

(P01 frsseoig) Ty QUL 0T — ~ 007

${01IU0D IBAQ 95EIIU] 1YSIa,\y aurdal] o

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



AelW  ady  aely 094
] )|

“urp

"2

AON
|

SALIRIOI 0Py pue
AUITIBS L -ump A o ARBSY U1 pasnpu] S3STALIUT “14) QULIAI) JO AlpiUwng

150
1

1dag
i

Tdny
i

I

AT p
1

A RO |

.:w::Mv
1

SHUIIRIL PUE SUNT emwew

SHUPY, —

i

oF

T

01

0kl

N

RN

-
tt o

i
-t

S[OJIUOT IDAQ 48EAIOUL 1yB1oy Sulaaln jo

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



SUMMARY

£ total of 34 mouse bioassay tests was conducted with unfractionated
female mule deer pituitaries from 22 adults, 19 yearlings, and 20
fawns, collected from each month of the year.

The results presented were based on the percent of uterine
weight increase of experimental intact immature mice over the
uterine weight of the normal controls.

The results appear to indicate that the surhrner fawns and year-
lings have pituitaries with a high total gonadotrophic potency. The
potency drops to a intermediate level during the fall months. During
the winter months, the potency appears to be very low and as spring
progresses the potency demonstrates a gradual increase.

The lactating, summer collected, adults indicated only an inter-
mediate gonadotrophic potency. A peak level is reached by the
adult deer in Novermber. This peak was followed by a gradual decline,
becoming very low in late winter. /4s parturition approaches, the
potency increases, and returns to the surmmer level by May.

The suggestion is made that the fawn-yearling peak in gonadotrophic
potency may be due primarily to follicle stimulating hormone; and
the adult high may be due to the synergistic action of luteinizing
and follicle stimulating hormones.

-
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APPENDIX

This appendix contains complete data that was recorded at

autopsy of experimental and control immmature intact mice.

B.W. = Body weight of mice in grams.

O. W. The weight of both mouse ovaries in mg.

U.W. = Uterine weight in mg.

V. O. Vaginal orifice
x - indicates that the lumen was patent
= indicates that the lumen was closed

The number at the bottom of each column, under the line,

is the arithmetic mean.

—dbm
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Series 1
B.W. Oo.wW. U.W. vV.0.
8.0 3.0 16.2 -
11.5 4.2 24.4 x
il.5 3.8 21.6 -
11.5 4.2 26.4 x
12.0 4.8 20.0 =
11.5 4.8 25.8 X
10.5 3.4 21.2 x
11.5 3.7 21.3 x
11.0 4.8 18.0 x
11.0 4.07 21.65
Series 2.
12.5 3.8 30.2 x
9.0 3.0 12.4 -
14.0 3.8 34.2 x
10.5 4.2 16.4 x
10.5 3.2 21.2 X
11.0 3.60 22.88
Series 3.
11.0 3.6 20.2 x
10.5 4.6 18.0 x
11.5 3.4 23.6 x
12.0 4.6 23.2 x
11.5 3.8 18.0 x
8.5 5.6 23.0 x
12.0 3.6 21.8 x
11.0 3.2 22.8 x
11.0 5.6 15.6 x
11.0 4.2 20.7

™

Control 1, 3, 7.

B.W. O.VW. u.w. Y...!?.‘
13.5 4.4 11.4 -
10.0 4.4 11.0 -
10.0 4.6 11.4 -
10.0 4.8 12.2 -
11.5 4.6 14.0 -
11.5 3.4 9.2 -
11.5 3.4 13.2 -
8.5 3.8 7.4 -
10.5 4.8 16.4 -
12.5 4.6 16.0 -
10.5 3.2 8.8 -
10.0 2.6 8.8 -
11.0 5.0 14.2 -
10.5 4.4 11.0 -
11.5 4.4 13.4 -
10.0 3.4 9.2 -
10.8 3.8 11.4 -
10.8 4.09 11.7
Controls 2
14.5 5.0 13.0 x
13.5 4.8 12.2 -
11.0 2.8 12.2 x
16.5 3.8 13.0 x
10.5 3.6 9.0 x
14.0 3.2 13.4 -
10.0 3.2 5.2 -
10.5 3.6 6.8 -
12.06 3.75 10.6

Controls 3.

Controls same as Series 1.
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Series 4. Controls 4.
B.W. O.W. U.%. vV.O. B.W. O.V. U.W. v.0O.
10.5 4.4 37.4 x 10.0 3.8 12.4 -
13.0 4.2 42.0 x 10.5 3.2 10.0 -
10.0 4.2 43.2 x 12.0 3.8 10.0 -
9.8 2.4 25.0 x 11.5 3.8 10.2 -
10.5 3.6 32.0 x 10.5 2.6 11.4 -
10.0 3.2 35.0 x 10.0 2.6 9.4 -
9.5 3.0 19.4 x 10.5 2.4 11.0 -
9.5 4.0 26.0 x 10.5 3.6 11.4 -
11.0 4.8 28.6 x 10.0 2.8 12.4 -
8.5 3.6 28.0 x 9.5 3.6 7.6 -
12.5 3.6 37.4 ® 11.5 4.0 9.2 -
10.4 3.72 32.2 9.5 4.4 12.4 -
10.5 3.38 10.6
Series 5. Controls 5.
11.5% 4.8 18.3 x 11.0 3.6 8.4 -
8.0 3.6 12.4 - 10.5 2.8 7.8 -
10.0 4.8 26.0 x 9.5 2.8 7.6 -
11.5 3.2 21.2 x 9.5 3.4 5.8 -
9.5 3.6 22.0 x 9.0 2.6 5.8 -
8.5 3.4 12.6 - 10.5 3.0 8.2 -
10.5 3.4 22.0 x 9.5 4.2 8.4 x
9.93 3.83 19.3 9.5 3.4 8.2 -
9.0 1.6 3.6 -
8.5 2.0 6.0 -
9.65 2.94 7.08
Series 6. Controls 6.
11.5 3.8 15.8 x 11.0 3.8 7.8 -
15.0 4.6 39.8 x 12.5 5.0 12.2 -
11.5 5.4 18.2 x 11.0 4.0 7.2 -
12.0 3.4 18.0 - 11.5 5.6 10.0 -
11.5 4.4 17.2 % 10.0 3.6 7.2 -
12.3 4.3 21.80 11.2 4.4 8.8
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Series 7. Controls 7.

B. .. O.W. U.w. V.O. B.W. 0.v. U.W. v.O.

11.0 5.8 26.8 x

10.0 3.2 28.6 x

11.0 3.0 16.2 x Same asg Series 1.

11.5 4.6 26.4 x

11.5 4.6 25.7 x

12.0 5.0 a7.0 x

12.0 2.0 22.0 x

11.0 2.8 17.3 x

12.0 4.2 23.4 x

11.0 4.4 22.9 w:

i1.3 3.96 24.6

Ceries 8. Controls 8, 9.

11.5 2.4 2.2 x 14.0C 4.8 19.0 x

14.0 4.7 21.6 x 11.0 4.0 10.6 -

12.0 5.4 14.0 - 12.5 4.3 13.2 -

13.0 5.6 15.4 x 11.5 3.2 11.0 -

13.5 3.8 16.6 - 12.0 3.4 12.5 x

11.58 2.4 13.0 - 13.5 5.2 17.4 -

13.5 4.8 12.0 x 13.5 4.0 16.4 -

11.5 3.3 15.8 x 11.5 2.3 15.1 -

12.0 4.8 11.6 - 11.0 3.4 11.8 x

13.0 3.0 13.3 - 12.5 3.5 14.6 -

12.5 4.02 14.25 12.5 3.8 16.0 -
12.0 5.6 19.z x
12.5 3.6 13.9 -
12.4 3.9 14.67

Series 9. Controls 9.

13.5 2.4 12.4 -

11.5 3.6 10.2 -

12.5 4.8 11.0 x

13.5 2.8 10.6 x

12.5 4.4 11.2 -

13.0 3.3 15.0 - Same as Series 8.

11.0 3.2 10.8 x

13.5 3.4 13.8 x

12.5 3.8 15.0 -

14.0 6.8 15.6 x

12.7 3.85 12.56
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Series 11. Cﬁntl.'Ol! 11.

B.W. QO.W. OU.w. vV.0O. B.W. O.% . U.wW. V.O.
12.0 3.4 24.6 x 12.0 5.0 11.8 x
13.8 3.8 12.8 x 11.5 4.2 10.6 -
11.5 4.8 2i.1 x 12.0 3.8 2.4 x
14.0 3.6 17.4 x 12.5 3.6 13.4 -
13.0 3.4 24.4 x 14.0 5.8 24.6 x
1z2.5 3.8 24.0 x 12.0 3.4 16.4 x
12.5 5.3 21.2 x 13.0 4.0 17.0 -
12.5 5.2 42.0 x 11.5 4.8 13.8 x
12.0 4.2 31.4 x 12.3 4.32 i4.5

14.0 5.8 28.6 x

11.7 4.33 24.75

Series 12. Controla 12, 13.

12.0 3.5 10.6 x 12.5 3.6 8.0 -
14.0 3.4 16.3 - 13.0 4.8 12.6 %
11.5 3.4 22.0 x 10.0 4.2 8.4 -
10.5 3.6 20.0 x 12.0 2.0 9.4 -
13.0 3.6 18.3 X 11.5 4.6 8.7 -
11.5 3.2 12.8 - 12.0 4.4 i0.2 -
11.5 4.2 20.6 - 12.0 3.4 8.4 e
10.5 3.2 12.8 - 10.0 2.8 8.4 -
12.0 2.4 16.6 - 10.5 4.0 8.6 x
12.5 4.2 16.7 - 11.5 2.0 10.6 -
11.9 34T 16.67 11.5 3.68 9.3
Series 13. Controls 13.

13.5 4.6 21.0 -

13.6 3.2 9.% -

13.5 3.5 11.8 -

12.5 4.6 11.4 - Same as Series 12.

14.0 4.2 13.4 -

12.5 4.2 12.4 -

13.5 3.8 11.6 x

10.0 2.6 9.2 -

13.5 4.6 10.8 x

12.5 3.2 9.8 x

12.85 3.85 12.09
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Series 14. Controls 14.
B.W, O.W. U.v. V.0O. B.W. O.W. U.w.
10.0 3.2 19.8 x 11.0 4.4 9.6
12.5 3.6 15.8 x 10.0 4.7 10.4
13.0 3.8 18.4 x 13.5 3.6 19.0
12.0 3.9 18.4 x 10.5 3.6 10.2
13.5 3.2 23.9 x 13.5 5.6 15.2
14.5 5.2 27.6 x 11.0 4.0 12.6
10.5 3.5 17.3 x 11.0 4.0 11.2
11.0 3.5 20.2 x 12.0 5.3 10.2
13.5 3.8 35.0 x 9.5 3.8 8.2
11.16 3.74 21.8 13.5 5.3 10.8
11.5 5.3 13.6
13.0 4.8 14.2
11.6 4.53 12.
Series 15. Controls 15.
11.0 3.4 20.6 x 15.5 5.6 17.0
9.5 3.7 23.0 x® 11.0 4.0 11.0
15.0 4.6 23.8 x 11.0 5.4 11.0
11.83 3.9 22456 14.0 5.3 14.6
10.0 4.6 10.2
10.0 4.3 16.0
11.91 4.95 12.30
Series 1€. Controls 16.
10.0 3.8 25.6 - 1:.0 4.6 12.8
14.5 3.4 20.2 x 14.0 4.6 13.4
13.5 3.5 24.8 - 9.5 4.4 10.0
11.0 3.0 10.4 - 10.5 5.6 _ 8.8
10.0 3.5 19.4 x 10.5 5.2 7.6
10.0 3.5 19.4 x 10.5 5.2 7.6
10.0 4.2 14.6 - 9.5 4.0 8.6
115 356 20.66 13.5 5.0 15.8
11.21 4.77 11.0
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Series 17.
B.w. O.%W., U.W.
12.0 3.4 19.4
10.5 4.2 18.2
9.0 3.4 12.6
10.0 4.6 17.6
1i.0 5.4 23.8
8.5 5.3 14.6
9.0 4.6 15.2
9.5 5.3 18.2
9.93 4.52 17.45
Series 19.
13.5 4.6 22.3
10.5 3.4 14.2
13.0 3.6 21.4
11.5 4.2 16.2
13.0 3.4 19.3
11.0 5.0 15.4
10.5 4.7 12.6
10.0 2.8 13.6
11.5 2.8 14.8
12.8 3.4 26.2
11.7 3.79 17.6
Series 20.
14.0 4.4 34.0
14.0 3.7 30.2
15.0 4.8 19.3
13.8 5.3 19.4
14.1 4.45% 25.67
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Controls 17.

B.W, 0O.W. .4, v.0.
10.5 3.2 7.8 -
10.5 5.3 10.7 -
14.0 5.3 16.0 -
10.5 4.6 9.4 x
11.0 4.7 10.2 -
11.5 4.2 12.6 -
10.5 4.6 7.8 -
9.0 3.6 9.6 -
11.93 4.43 10.51
Controls 19.
13.5 3.4 1.2 -
10.0 3.8 1i.4 -
10.5 4.6 9.8 -
9.5 4.0 9.6 -
11.0 3.5 15.4 -
10.5 3.5 10.3 -
10.5 3.6 11.2 -
10.5 3.8 10.0 -
9.0 3.0 9.6 v
10.55 3.69 10.94
Controls 20.
12.0 3.8 9.6 -
13.0 4.6 16.2 -
15.0 4.2 14.6 -
13.0 4.8 10.2 -
13.0 3.5 10.6 -
12.5 4.6 10.2 -
13.08 4.25 11.9



Series 21. Controls 21.
B.W. O.%. U.W. V.O. B.W. O.W. U.W. V.0O.
11.0 4.6 16.4 - 14.0 3.8 17.6 -
11.0 3.2 14.8 x 13.0 4.2 12.5 x
13.0 4.0 16.4 x 12.0 3.8 14.6 x
12.5 5.0 17.6 x 11.0 4.6 16.2 x
10.0 4.8 13.4 x 11.5 4.6 16.6 -
12.0 5.2 17.6 x 10.0 4.8 12.6 x
11.5 4.8 17.4 x 11.0 5.2 11.9 -
13.0 3.8 24.6 x 10.0 5.0 9.8 -
13.5 4.6 23.4 x 11.5 4.2 13.7 -
12.5 3.6 18.0 x 11.0 4.2 12.2 -
11.0 4.36 17.96 10.0 3.8 7.8 -
11.36 4.38 13.2
Series 22. Controls 22.
13.0 4.4 14.7 - 14.0 5.4 22.2 -
12.0 4.6 11.8 - 13.0 4.2 13.7 -
12.0 4.4 10.8 - 13.5 4.2 11.4 -
14.0 3.6 13.3 - 12.5 3.4 9.2 -
13.0 5.2 11.4 - 13.0 4.2 14.4 -
12.0 3.6 15.6 - 13.0 5.0 16.4 -
12.5 5.0 11.4 - 13.16 4.4 14.55
12.64 4.4 12.71
Series 23. Controls 23.
11.5 4.0 11.8 x 10.0 5.0 7.7 -
13.0 3.8 11.8 x® 11.5 3.8 9.4 -
11.0 4.2 10.8 - 10.5 4.4 8.4 -
11.5 4.2 10.4 x 11.0 6.0 12.2 -
11.0 4.2 12.2 - 10.0 4.0 6.8 -
11.0 3.5 10.2 - 10.5 4.6 9.2 -
11.5 4.0 11.2 x 10.5 4.0 7.6 -
11.5 3.98 11.2 10.57 4.54 8.74
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Series 24.

B.wW. OW. U.W. YV.0.
11.0 2.8 14.6 -
13.0 4.6 16,5 x
12.5 4.0 17.2 x
10.5 2.6 12.5 -
13.0 3.6 14.6 x
9.0 4.2 13.7 x
12.0 6.2 17.4 x
13.0 4.2 15.4 »
11.75 4.02 15.23
Series 25.
13.5 4.0 20.2 x
13.0 3.6 17.4 x
11.5 3.5 17.8 -
11.5 3.4 16.6 -
14-0 4-6 18.3 x
1z.% 3__5_ 17.6 x
12.66 3.91 17.96
Series 26.
11.0 8.0 32.4 x
8.5 10.0 25.4 x
12.0 6.4 41.3 x
10.0 6.0 38.2 x
14.5 9.5 33.4 x
13.5 9.3 31.6 x
11.58 8.20 33.71
Series 27.
13.5 5.2 28.0 x
10.5 5.4 25.4 x
11.0 5.0 22.6 x
12.0 3.4 31.3 x
11.5 5.3 35.8 x
11.7 4.86 28.62

Controls 24, 28.

B.w. O.W. U.'r.
12.0 4.7 9.2
13.5 4.8 11.8

9.0 5.2 12.4

12.5 3.4 12.4
10.0 3.8 8.0
10.5 4.8 11.4
10.5 3.2 9.5
i1l.% 4.3 11.6
12.0 6.6 i4.2
11.0 3.2 8.2
11.5 4.6 11.4
11.27 4.41 10.91
Controls 25.
14.5 4.8 ‘10.4
11.5 s 12.4
11.5 4.2 10.6
11.5 2.8 9.2
11.0 3.8 10.4
12.0 3.82 10.6
Controls 26.

9.5 3.6 10.6
14.0 4.2 16.8
12.5 4.2 11.4
14.0 3.8 13.6

9.5 3.8 11.2
11.0 4.6 14.7

9.0 4.2 10.6
10.0 4.0 11.8

9.5 3.8 11.8
11.0 4.13 12.50
Controls 27.

10.5 3.2 7.8
10.5 5.3 10.7
14.0 5.3 16.0
10.5 4.6 9.4
11.0 4.7 10.2
11.5 4.2 12.6
10.5 4.6 7.8

9.0 3.6 9.6

11.93 443 10.51
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Series 28.
B.W, Oo.W. U.W.
11.5 4.0 21.0
10.0 4.9 20.8
13.0 4.2 33.8
13.5 3.8 21.3
12.0 4.9 26.8
10.0 2.8 15.0
11.5% 5.6 16.6
11.64 4.13 22.18
Series 29.
11.5 3.3 18.8
11.5 4.8 43.0
10.5 3.2 15.2
10.0 3.2 19.5
9.5 2.6 12.0
70.6 3.42 Z1.70
Series 30,
10.0 3.4 19.4
11.0 2.6 14.6
16.5 4.8 36.7
10.0 3.8 21.2
12.5 3.6 13.6
13.5 3.4 19.6
10.5 3.5 19.8
9.5 2.4 10.6
9.5 3.8 21.0
11.44 3.41 719.61
Series 31.
13.0 3.8 12.6
14.0 3.6 15.6
11.0 3.8 12.4
11.5 4.3 21.2
11.0 3.4 14.6
11.0 3.4 16.0
11.9 3.71 15.40
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Controls 28.
B-"’z’&“ . o- Wo U.W.

V.0.

Same as Controls 24.

Controls 29.

11.5 4.0 9.8
12.5 5.2 17.4
10.5 3.2 13.2
12.5 3.4 7.2

12.0 3.6 16.3
10.0 4.0 11.2

ii.5 3.40 12.51
Controls 30, 34.
17.0 4.8 16.4
8.0 3.0 5.6
14.5 4.8 16.4
11.8 5.4 10.6
10.0 3.4 6.8
14.0 3.4 12.0
10.0 3.5 6.8
10.5 2.8 7.8
10.5 4.8 11.4
8.5 4.4 5.0

11.45 4.03 9.88
Controls 31.

13.0 4.8 20.0
13.0 5.3 17.4
12.0 4.6 16.8
10.5 3.4 11.2
11.0 4.6 11.0
13.0 4.2 19.4

12.5 5.2 9.0
11.5 3.8 11.6
11.5 3.5 9.8

12.00 4.37 14.02
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Series 32. Controls 32.
B.W. oWwW. UW. V.0O. B.W. O.¥. UW, V.O.

12.0 3.2 13.4 .11.0 3.3 13.4
11.5 3.8 12.6 11.5 3.6 17.4
10.5 2.4 12.0 11.0 4.0 11.6

(I N

t 3 ¥R ¢

11.0 2.4 8.8 10.5 3.5 10.2
11.25 2.95 11.70 7.5 3.8 7.6
10.5 2.6 12.8
10.33 3.41 12.16
Series 33. Controls 33.
11-0 3-4 1506 x 9-5 304 10.2 x
9-5 304 2000 x 9-0 3.3 7-6 -
10.5 506 24.2 x 11.0 4.8 11.8 -
l 1.5 402 23 '8 = 8-5 3-4 8.4 -
0-6 4015 20090 13»5 4-9 171»4 X
10.3 3.96 11.08
Series 34. Controls 34.

13.5 3.5 14.8
11.0 2.8 17.8
9.0 204 1303 -

® o

Same as Series 30.

1136 2.9 5.30
Series 35. Controls 35.
14.5 4.2 13.6 x 10.5 3.5 14.6 -
9.5 3.2 18.4 x 12.5 3.5 9.6 -
13.5 3.8 2300 x 14.0 4-0 15.2 -
1305 3-2 19-0 X lloo 3-0 8.4 -
9.5 208 15!4 - 14.5 4‘4 23.8 ®
12.10 3.44 18.88 12.5 3.68 23.8
Series 36. Controls 36.
1305 303 3604 x 13'0 3'6 11-2 L3
11.5 3.6 32.0 x 12.5 4.6 10.4 x
11.5 2.4 17-3 x 9’5 3.2 6.8 -
1 105 4.6 2600 b 4 12'5 400 10.8 -
11.5 4-2 33-4 X 1005 3.4 9.4 -
14.0 4.2 31.4 x 12.5 4.2 15.6 -
1000 3.5 20.2 x 905 307 10-3 -
10.5 3.67 28.08 11.5 5.3 10.8 -

11.4 4.00 10.66
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