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administration of a small dose of the drug, can serve as conditional stimuli and
elicit compensatory conditional responses. The finding that morphine withdrawal
can be elicited by administration of morphine has implications for a wide range of

issues in drug tolerance, withdrawal, and dependence.
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Preface
This thesis contains previously published material. The experiment
described in Chapter 2 has been reported as:
McDonald, R. V., & Siegel, S. (1998). Environmental control of

morphine withdrawal: Context-specificity or stimulus novelty? Psychobiology,

26, 53-56.

The author of this thesis was primarily responsible for the design and
execution of this experiment, the analysis of the results, and the preparation of the
manuscript for publication, under the supervision of the second author. Much of
the material in the Introduction of the published manuscript has been eliminated

here to avoid redundancies. Permission of the copyright holder has been obtained

to reproduce this material here.
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CHAPTER 1
Introduction
Morphine
Morphine, an alkaloid derivative of the opium poppy (Papaver somniferum), is
extracted from powdered opium. Along with other opioid alkaloids (papaverine,
codeine), and their semi-synthetic (e.g., heroin, hydromorphone) and synthetic (e.g.,
methadone, meperidine) analogues, morphine has a wide range of effects both
peripherally and in the central nervous system (Jaffe & Martin, 1990). While many
properties of opiates have long been known, the discovery in the early 1970s of three
classes of endogenous opioid peptides, and at least three different receptor types,
illuminated the mechanism by which opiates exert their central and peripheral effects
(Akil et al., 1984; Goldstein, 1984). Of the three clearly identified receptor types, u, K,
and &, morphine produces its most robust effects primarily through agonist properties at p
and «k receptors (Jaffe & Martin, 1990). It has been noted, however, that affinity for the
various receptor types varies widely across opioid compounds, and further that a given
opioid may act as an agonist, partial agonist, or antagonist simultaneously at different
receptor types (Martin, 1983).
Morphine unconditionally produces a variety of effects, including analgesia (e.g.,
Jaffe & Martin, 1990), respiratory depression (Martin, 1983), decreased gastrointestinal

motility (Duthie & Nimmo, 1987), and decreased biliary and pancreatic secretion
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Chapter 4 describes an experiment that assesses the potential of pharmacological
cues to conditionally elicit withdrawal behaviors. It is shown that withdrawal behaviors
are more frequent, following a history of morphine administration, in rats given a small
dose of the drug than in rats given placebo injections. The experiment described in
Chapter 5 replicates the behavioral data seen in Chapter 4, while also demonstrating a
parallel effect in the subject’s body temperature. It is further shown that both the
behavioral and physiological effects of the small morphine dose reflect conditioned
compensatory responses, rather than sensitization; continued administration of the small
dose, with the inherent increase in total exposure to the drug, resulted in a decrease in
both behavioral and physiological indices of withdrawal. These results indicate that, as
expected on the basis of a Pavlovian conditioning analysis of morphine withdrawal, the

ability of a small dose of morphine to elicit withdrawal can be extinguished.
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Method

Subjects and Drugs

The subjects were 60 male Sprague-Dawley rats, weighing between 325 - 400g at
the start of the experiment. All subjects were individually housed in plastic cages
containing recycled paper bedding material, with food and water freely available (except
during conditioning and test trials), and maintained on a 12:12 h photoperiod (lights on at
0600). All conditioning and testing took place during the light portion of the
photoperiod.

Morphine sulfate was prepared as a 10 mg/ml solution. All saline injections were
given equivolume to the corresponding morphine injection. Injections were
subcutaneous in the dorsal surface of the neck.

Environments, Design, and Procedure

Environments. Morphine and saline were injected in one of three environments

(E,, E,, or E;). E, was one of 6, identical, clear, acrylic chambers (30 cm X 30 cm X 30
cm) located in a distinctive, brightly illuminated room. These chambers were supported
on stands, and a mirror was mounted under the chamber at a 45° angle to allow
observation of the rat from below, as well as directly through the walls of the chamber.
E, was one of 12, identical, clear, plastic cages (like the home cage but with no bedding
material) located in a dark, vented, sound-attenuating enclosure (a drawer of a fireproof
filing cabinet, see Siegel, Hinson, & Krank, 1978). E; was the home cage in the colony

room.















rearing between Group MP and Group SN may suggest that there is some form of
interaction between the effects of stimulus novelty of the environment and the elicitation

of context-specific withdrawal in previously drug-paired environments.

analysis was appropriate.












Method

Subjects and Drugs

The subjects were 42, experimentally-naive, male Sprague-Dawley rats, weighing
between 250 - 280g at the start of the experiment. All subjects were individually housed
in plastic cages containing recycled paper bedding material, with food and water freely
available (except during conditioning and test trials), and maintained on a 12:12 h
photoperiod (lights on at 0600). All conditioning and testing took place during the light
portion of the photoperiod.

Morphine sulfate was prepared as 10 mg/ml and 50 mg/ml solutions, and injected
IP at a volume of 1 ml/kg. All saline injections were given equivolume to the
corresponding morphine injection.

Environments, Design, and Procedure

Environments. Morphine and saline were injected in one of two environments (E,

or E,). E, was one of 6 identical, clear, acrylic chambers (30 cm X 30 cm X 30 cm)
located in a distinctive, brightly illuminated room. These chambers were supported on
stands, and a mirror was mounted under the chamber at a 45° angle to allow observation
of the rat from below, as well as directly through the walls of the chamber. The E,
environment was the rat’s cage in the colony room.

Design. Withdrawal behaviors were evaluated in all rats on a test session
following the conditioning phase of the experiment. During the conditioning phase, all

rats were injected 20 times — twice per day for 10 days. The first injection (am) consisted
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withdrawal symptoms (e.g., rearing) may actually be exploratory responses elicited by
this functionally-novel test environment. Novelty-elicited exploration, however, is not
applicable to the present experiment. All rats received the same, 6-hr, undrugged
habituation to the observation chamber prior to the start of the experiment. Following
pretest injections (M, m, or S) in their home cage environment, on the test session all rats
were again placed in the same test chamber to assess withdrawal-behaviors. Thus, in
contrast with some studies that have evaluated the effect of environmental cues on
withdrawal behaviors, the rats in the present study were all equated with respect to
pretest, undrugged exposure to the test environment.

Another alternative interpretation of the present results would suggest that the
behaviors observed at test in Group Mm subjects were stereotypical locomotor behaviors
resulting from sensitization to the locomotor effects of morphine. Sensitization to the
effects of morphine administration would result in an increased response to a given dose
over repeated administration, and thus the magnitude of the drug effect would increase
with increased exposure to the drug. If this were the case, it would be expected that rats
in Group Mm would display the highest frequency of such behaviors, as they had
received far larger amounts of the drug during conditioning, and would, thus, display the
greatest sensitization. Reports of increases in stereotypical behaviors following repeated
exposure to morphine have been common in the literature for some time (e.g., Martin,
Wikler, Eades, & Pescor, 1963). In the present study, the behavior of mouth movements
was observed to be more frequent at test in Group Mm than in any other group.

Sensitization of oral stereotypies following repeated exposure to morphine has also been
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reported (Kraus, Piper, & Kornetsky, 1997; Pollock & Komnetsky, 1996), leading to the
suggestion that the behaviors measured in the present study reflect sensitization, rather
than a conditioned compensatory response. While this interpretation offers another
explanation for the frequency of mouth movements in subjects with a history of extensive
exposure to morphine, the behaviors observed and recorded as mouth movements in the
present study differ markedly from the oral stereotypies described by Kornetsky and
colleagues (Kraus et al., 1997; Pollock & Kometsky, 1996). These oral stereotypies
typically consist of gnawing or chewing on some physical substrate (e.g., on the floor or
walls of an observation chamber). Observations of this sort are also frequent in taste
reactivity studies employing relatively high doses of morphine (e.g., McDonald, Parker,
& Siegel, unpublished data). The mouth movements analyzed in the present study would
appear to be a fundamentally different type of behavior. The chewing/swallowing
motions and tongue protrusions recorded here were not directed at any physical substrate,
but usually occurred while the rat was moving around the observation chamber.
Furthermore, if these behaviors were directed at some physical substrate, they were not
recorded as mouth movements for the purpose of analysis. The behaviors scored as
mouth movements in the present experiment would appear to be reflective of excessive
salivation, an expected compensatory response to the unconditional drying effects of
morphine on secretory membranes (Jaffe & Martin, 1990). As such, they would be
indicative of pharmacologically-elicited withdrawal rather than sensitization.
Nevertheless, the issue of sensitization of certain locomotor behaviors in rats with a

history of morphine exposure warrants further investigation, particularly with regard to






CHAPTER 5
Morphine-Precipitated Morphine Withdrawal:
Behavioral And Physiological Measures
Introduction

As demonstrated in the experiment described in Chapter 4 and elsewhere (e.g.,
Kim et al., 1999), the early, small effects of a single administration may come to signal
the later peak effects, thus producing intra-administration associations. In subjects with a
history of exposure to large doses of morphine, a small dose of morphine may act as a
signal for the expected later effects of the usual, much larger, dose. In such a case, the
small dose can elicit CCRs in anticipation of the peak effects of the larger dose. If this
larger dose fails to materialize, and the CCRs are unopposed by the unconditional effects
of the larger dose, they are evident as withdrawal behaviors (see Chapter 4). While
counterintuitive, the phenomenon of morphine-elicited morphine withdrawal is predicted
under such circumstances by a Pavlovian analysis of drug tolerance and withdrawal (see
Siegel et al., 2000).

While the data described in Chapter 4 support the prediction that morphine
withdrawal may, under such circumstances, actually be elicited by administration of
morphine, the literature suggests a possible alternative explanation for this data; that is,
those rats displaying the greatest frequency of withdrawal behaviors also have the

greatest total exposure to morphine, and behaviors interpreted as reflective of CCRs may
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group designation indicates the treatment during conditioning; 50 mg/kg morphine (M), 5
mg/kg morphine (m), or saline (S). The second letter indicates the treatment at test; 5
mg/kg morphine (m) or saline (s). Conditioning began the day following habituation, and
consisted of IP injection of morphine or saline once daily for 10 consecutive days. On
the first conditioning day the subjects were transported to the testing room in their home
cages, and these cages were placed on the receiving pads . Temperature data were
recorded for a minimum of 30 min prior to injection, following which subjects were
removed from their home cage, injected, and immediately returned to the home cage.
Temperature data were recorded for 330 min following injection. Subjects remained in
the testing room for the duration of the experiment, and the time of the daily injections
was varied from 1000 to 1600 on various conditioning days in order to minimize the
possibility that cues inherent in the subjects circadian patterns would come to acquire
control over conditional thermoregulatory responding (Eikelboom & Stewart, 1981).

On the day following the 10" conditioning day, subjects were individually
removed from their home cages and placed in the observation chambers, which replaced
the home cages on the receiving pads. After a minimum of 30 min of temperature data
collection, subjects were injected with 5 mg/kg morphine or saline, depending on group
assignment, and videotaped for a period of 10 min following injection (temperature data
collection continued throughout behavioral testing). Videotaped behaviors were later
analyzed using behavioral data collection software (The Observer, Noldus, NL). At the
end of the 10 min behavioral data collection period, subjects were transferred back to the

home cage and temperature data collection continued for the rest of the 330 min interval.
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All subjects in Groups Mm were given additional test trials for a further 4 days to
assess the effects of repeated administration of the small dose of morphine. These trials
were identical in all respects to the first test trial on Day 11.

Analysis

The behaviors scored during testing were rearing, wet dog shakes, mouth
movements, ear wipes, and genital licks. All the behaviors recorded on Day 11, with the
exception of rearing, displayed a marked heterogeneity of variance among groups, and
were therefore analyzed using a non-parametric procedure (Kruskal-Wallace ANOVA).
Rearing data was analyzed using a 3 x 2 ANOVA. The behavioral data collected from
subjects in Group Mm on Days 11 through 15 were analyzed using a Friedman ANOVA
X*? across testing days.

Temperature data from Day 1 (first conditioning day), Day 10 (final conditioning
day), and Day 11 (first test day) are presented for all subjects. In addition, temperature
data gathered from subjects in Group Mm on Day 13 (third test day) and Day 15 (fifth
test day) are reported. All temperature data are presented as Plot plus Error.

Results
Behavioral Data
Day 11

Behavioral data collected on the first test day following 10 days of conditioning

(Day 11) are summarized in Figures 9 through 13. As can be seen in Figure 9, there were

no significant differences among groups in the mean frequency of rearing. There were,
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however, significant differences among groups in mean frequency of mouth movements
(Figure 10, H [5, N =35] =26.41, p = .0001), wet dog shakes (Figure 11, H [5, N =35] =
15.95, p = .007), ear wipes (Figure 12, H [5, N =35] = 16.81, p = .0049), and genital
licks (Figure 13, H [5, N =35] =21.31, p = .0007). Subsequent pairwise analyses using
Mann-Whitney U-tests revealed that subjects in Group Mm, who were tested with 5
mg/kg of morphine, displayed a greater mean frequency of mouth movements than all
other groups (ps <.05). Subjects in Group Mm also displayed a greater mean frequency
of wet dog shakes than did subjects in Groups mm, sm, and ss (ps < .05). The differences
between Group Mm and Groups Ms and mm on this measure approached significance (ps
=.058 and .11, respectively). It was further revealed that rats in Group Mm displayed a

greater mean frequency of both ear wipes and genital licks than did rats in all other

groups (ps < .05).

Insert Figures 9, 10, 11, 12, and 13 here

Days 13 and 15
Subjects in Group Mm, who received 5 mg/kg morphine at test, were
administered 5 mg/kg for a further 4 days following the initial test. The mean
frequencies of each of the recorded behaviors on alternate test days (Days 11, 13, and 15)
are displayed in Figures 14 through 18. As can be seen in these figures, the mean

frequency of each of the recorded behaviors decreased across days. In the case of rearing
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Figure 21e) displayed a robust hyperthermic response that persisted for 5 h, while
subjects receiving saline for the eleventh consecutive day (Group ss, Figure 21f) show no
deviation from baseline temperature. For purposes of comparison, the mean temperature

for all groups on Day 11 is also plotted in Figure 22.

Insert Figures 21 and 22 here

Days 13 and 15
Subjects in Group Mm, conditioned with 50 mg/kg, were administered 5 mg/kg
once daily for an additional 4 days following the first test on Day 11, and mean
temperature (+ SEM) data from Days 11,13, and 15 are included in Figure 23. As can be
seen, the hypothermic response observed from 2.5 to 4 h post-injection on Day 11 is not
seen on either Day 13 or Day 15. On the subsequent test days subjects displayed a
hyperthermic response lasting approximately 3 h, following which temperature returned

to baseline level for the duration of the test period.

Insert Figure 23 here

Discussion
The behavioral data collected in this experiment support the hypothesis that

morphine withdrawal can be elicited by administration of morphine. Subjects
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of sensitization. The facts that both physiological and behavioral evidence of withdrawal
were obtained simultaneously, and further, that both the hypothermia and frequency of
mouth movements decreased over repeated testing, suggest that neither of these indices is
confounded by sensitization effects.

The hypothermic response observed in Group Mm subjects on Day 11 would
appear to be the result of a CCR acting to oppose the anticipated unconditional
hyperthermic effects of the 50 mg/kg dose. The nature of the temperature profile for
these subjects on Day 11 suggests an initial hyperthermic effect of the 5 mg/kg dose,
which is eventually counteracted by a strong, opposing, hypothermic CR. The initial
hyperthermic effect observed in Group Mm subjects on Day 11 is evident only for the
first 2.5 h following injection, following which a period of hypothermia is observed;
administration of the same dose in any other group on any conditioning or test day
produced hyperthermia lasting over 4 h, and no evidence of hypothermia at any point

during the observed interval.



CHAPTER 6
General Discussion And Conclusion

As discussed in Chapter 1, both external, environmental cues (e.g., Siegel, 1978)
and internal, pharmacological cues (e.g., Cepeda-Benito & Short, 1997) have been shown
to acquire control over the expression of tolerance to the effects of morphine.
Furthermore, other, more recent, studies have suggested a number of factors that may
influence the relative ability of these different types of cues to acquire such control
(Grisel et al., 1994; Kim et al., 1999). The experiments reported in this thesis
demonstrate that both external, environmental cues (Chapters 2 and 3), and internal,
pharmacological cues (Chapters 4 and 5) can come to serve as drug-predictive CSs.
When these drug-predictive CSs are presented in the absence of the drug (or the absence
of the subsequent peak effects of a larger dose of the drug, in the case of the
pharmacological cues), they elicit CCRs. These CCRs, expressed in the absence of the
unconditional effects of the drug, are evident as withdrawal behaviors. In all the
experiments described above, subjects for whom these cues were reliable predictors of
the drug effect during conditioning showed more evidence of withdrawal in the presence
of drug-paired cues than did controls with an equivalent history of morphine

administration.

The results of these experiments provide support for the Pavlovian conditioning

model of drug tolerance and withdrawal. This model predicts that cues reliably paired






























results of these experiments should inform both future studies of drug tolerance and

withdrawal, and the development of effective clinical treatments for drug dependence.
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Table 1

Schedule of Injections and Environments in Experiment 2

Odd-numbered Days Even-numbered Days
Group a.m. p.m. a.m. p-m.
P50 SAL[E;] 50mgkgMORI[E,] SAL[E2] 50mgkgMORI[E,]
P10 SAL [ E|] 10 mg/kg MOR [ E; ] SAL [E; ] 10 mg/kg MOR [ E; ]
Uso SAL[E;] 50mgkgMOR][E;] SAL[E;] 50mgkgMORI[E;]

U10 SAL[E;] 10mgkgMOR[E;]  SAL[E;] 10mgkgMORI[E,]

Note. The term in brackets represents the environment in which the injection was
administered. SAL = saline and MOR = morphine.
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Appendix A
Data from Chapter 2
Rat Group  Rearing Genital Ear Jumps  Feces Total
Licks Wipes
All MN 14 0 0 0 0 14
A20 MN 18 0 0 0 0 18
A24 MN 11 1 0 0 0 12
A28 MN 24 0 0 0 0 24
A3 MN 17 0 0 0 0 17
A7 MN 25 0 0 0 0 25
Bl11 MN 25 0 0 0 0 25
B20 MN 26 0 0 0 0 26
B24 MN 16 1 0 0 0 17
B28 MN 32 0 2 0 0 34
B3 MN 22 2 0 0 0 24
B7 MN 19 0 0 0 0 19
Al MP 16 1 1 0 0 18
Al0 MP 20 0 0 0 0 20
Al4 MP 26 0 0 0 0 26
Al8 MP 22 0 0 1 0 23

A22 MP 12 0 2 0 0 14
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Rat Group  Rearing Genital Ear Jumps Feces  Total
Licks Wipes

A26  MP 22 0 0 0 0 22
Bl MP 22 0 0 0 0 22
BI0  MP 26 0 0 0 0 26
Bl4  MP 25 0 1 0 0 26
B8  MP 15 0 0 0 0 15
B22  MP 32 0 0 0 5 37
B26  MP 29 0 0 0 0 29
Al5 MU 9 0 0 0 0 9

A19 MU 19 0 0 0 0 19
A2 MU 11 0 0 0 1 12
A2Z MU 8 2 0 0 5 15
A27 MU 12 1 0 0 0 13
A6 MU 0 0 0 0 2 2

Bl5 MU 13 0 0 0 0 13
Bl MU 12 0 0 0 0 12
B2 MU 14 1 0 0 7 22
B2 MU 7 0 0 0 0 7
B27 MU 19 0 0 0 0 19

B6 MU 4 0 0 0 0 4
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Rat Group  Rearing Genital Ear Jumps Feces  Total
Licks Wipes

Al3 SN 9 0 0 0 0 9

Al7 SN 6 1 1 0 0 8
A2l SN 10 1 0 0 0 11
A30 SN 16 0 0 0 0 16
A5 SN 21 0 0 0 0 21
A9 SN 14 2 0 0 0 16
B13 SN 24 0 0 0 0 24
B17 SN 25 0 0 0 0 25
B21 SN 22 0 0 0 0 22
B30 SN 22 0 0 0 0 22
B5 SN 11 0 3 0 0 14
B9 SN 18 0 0 0 0 18

Al2 SP 3 0 0 0 0 3
Al6 SP 6 0 0 0 0 6
A25 Sp 14 0 0 0 0 14
A29 SP 8 0 0 0 0 8
A4 SP 11 1 0 0 0 12
A8 SP 12 0 0 0 0 12

B12 SP 9 0 0 0 0 9



Rat

B16

B25

B29

B4

B8

Group

SP
SP
SP
SP

Sp

Rearing Genital

16

11

10

Total

18

16

12

10
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Appendix B
Data from Chapter 3
Rat Group Rearing Mouth Wet Dog Ear Wipes

Movements Shakes ~
Al PP10 49 21 0 0
A2 PP10 10 13 2 6
A3 PP10 7 16 2 43
Bl PP10 20 19 1 4
B2 PP10 30 16 4 0
B3 PP10 30 21 3 6
C1 PP10 63 20 2 0
C2 PP10 26 22 1 2
C3 PP10 27 8 0 0
D1 PP10 34 32 1 1
D2 PP10 24 2 2 0
D3 PP10 34 23 1 2
A4 PU10 20 9 0 0
AS PU10 29 8 0 0
A6 PU10 10 13 1 3
B4 PU10 28 12 0 1

BS PU10 44 9 1 0
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Rat Group Rearing Mouth Wet Dog Ear Wipes
Movements Shakes

B6 PUI10 44 12 0 0
C4 PU10 35 9 0 0
Cs PU10 53 2 0 0]
Cé6 PU10 28 5 1 0
D4 PU10 34 11 1 2
D5 PU10 45 3 0 0
D6 PU10 17 5 0 0
A7 PP50 35 21 6 22
A8 PP50 27 24 2 2
B7 PP50 44 29 0 18
B8 PP50 34 29 0 0
C7 PP50 30 45 2 5
C8 PP50 48 28 1 1
C9 PP50 41 37 1 2
D7 PP50 36 51 3 4
D8 PP50 40 61 0 0
A9 PUS0 22 9 5 4
Al0 PUS0 24 15 0 1

B9 PUS0 19 10 1 2



Rat

B10

C10

Cl1

D9

D10

Dl11

Group

PU50
PUS50
PUS0
PUS0
PUS0

PUS0

Rearing

29

47

39

27

Mouth
Movements

12

13

4

22

27

Wet Dog
Shakes
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Ear Wipes



Appendix C

Data from Chapter 4
Rat Group Rearing Mouth Wet Dog
Movements Shakes

Al Mm 7 21 3

F8 Mm 12 17 0

D9 Mm 11 21 0

All Mm 5 24 0

Gl Mm 5 21 0

A2 Mm 5 6 1

E6 Mm 1 29 0

B8 Mm 9 23 1

Al0O Mm 0 1 0

F11 Mm 2 32 0

A3 Mm 0 9 0

A4 Mm 13 23 0

B10 Mm 8 13 0

C8 Mm 10 6 0

G9 Mm 1 20 0

C1 Mm 4 13 1

B3 Mm 6 27 0



Rat

D1
B2
B6
D8
Co
F10
Cl12
C14
Cé6
Cc7
D10
D12
D3
C4
C5
D7
A9
B12

E9

Group

mm

Rearing

Mouth
Movements

35

26

15

124

Wet Dog
Shakes
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Rat Group Rearing Mouth Wet Dog
Movements Shakes

Al2 Ms 1 4 0
B5 Ms 1 22 0
Gl1 Ms 0 1 0
El Ms 4 7 3
D4 Ms 2 9 0
D6 Ms 4 3 2
E3 ms 2 10 0
B4 ms 4 7 0
AS ms 2 3 0
A7 ms 0 0 0
D11 ms 0 0 0
C13 ms 1 6 0
C15 ms 3 3 0
F1 Sm 0 0 0
C2 Sm 0 0 0
D5 Sm 0 0 0
A6 Sm 0 0 0
E8 Sm 0 0 0

Ell Sm 0 0 0



Rat

B1

D2

F4

F6

B7

E10

El13

El4

G3

C10

Cl11

F12

E2

Group

Sm
Sm
Sm
Sm
Sm
Sm
Sm
Sm
Sm
Sm
Ss
Ss
Ss
Ss
Ss
Ss
Ss
Ss

Ss

Rearing

Mouth
Movements

126

Wet Dog
Shakes
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Rat Group Rearing Mouth Wet Dog
Movements Shakes

F5 Ss 0 5 0
G7 Ss 1 2 0
G8 Ss 4 2 0
B9 Ss 2 1 0
G10 Ss 0 1 0
Cl1 | Ss 1 3 0

G12 Ss 0 2 0



Appendix D

Behavioral Data from Chapter 5, Day 11

Rat Group Rearing Mouth Wet Dog  Ear Wipes  Genital

Movements Shakes Licks
ES Mm 16 40 2 20 3
E6 Mm 25 42 1 16 3
E7 Mm 31 28 2 0 1
F1 Mm 25 100 3 8 1
F5 Mm 42 62 2 14 2
F7  Mm 50 56 4 4 1
F8 Mm 36 35 2 2 1
FO  Mm 45 50 5 0 1
F11 Mm 25 92 4 11 5
F12 Mm 28 87 0 22 2
D4 Ms 43 46 0 0 0
D5 Ms 15 23 3 0 0
E9 Ms 36 25 0 0 0
Gl Ms 34 31 | 3 1
G4 Ms 36 21 0 1 1
Bl mm 24 10 0 0 1

B2 mm 11 5 0 0 0
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Rat  Group Rearing Mouth Wet Dog  Ear Wipes  Genital

Movements Shakes Licks
B3 mm 52 9 0 1 0
B4 mm 40 32 3 0 0
G7 mm 19 14 2 0 2
D7 ms 35 10 1 1 0
D8 ms 41 12 0 0 0
D9 ms 25 28 0 0 0
D12 ms 61 2 0 0 0
G8 ms 27 17 0 0 0
C2 sm 17 4 0 0 0
C4 sm 34 4 0 0 0
C6 sm 38 2 0 0 0
G9 sm 29 6 0 0 0
Gl1 sm 18 7 0 0 0
Cl ss 29 13 0 0 0
C3  ss 46 7 0 0 1
C5 ss 33 16 2 0 0
G10 ss 40 11 0 0 1
G12 ss 23 5 0 1 0
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Appendix E
Behavioral Data from Chapter 5, Day 13

Rat Group Rearing Mouth Wet Dog  Ear Wipes  Genital

Movements Shakes Licks
ES Mm 26 44 0 8 1
E6 Mm 25 42 1 16 3
E7 Mm 38 22 1 0 2
F1 Mm 19 127 0 0 0
F5 Mm 45 48 0 0 1
F7 Mm 26 34 3 0 1
F8 Mm 21 29 0 0 )
F9 Mm 45 31 1 2 0
F11 Mm 27 67 1 4 1

F12 Mm 38 78 0 6 0
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Appendix F
Behavioral Data from Chapter 5, Day 15

Rat Group Rearing Mouth WetDog  Ear Wipes  Genital

Movements Shakes Licks
E5 Mm 21 31 0 1 0
E6 Mm 32 24 0 0 0
E7 Mm 27 8 0 0 0
F1 Mm 27 83 0 4 0
F5 Mm 28 23 3 4 3
F7  Mm 25 30 1 2 1
F8 Mm 31 21 1 0 1
F9 Mm 49 19 0 0 0
Fl11 Mm 17 73 1 0 1

F12 Mm 32 56 1 5 1



132

Appendix G
Temperature Data from Chapter 5, Day 1

Group Mm

Rat ES E6 E7 Fl E5 F7 F8 Fo F11 F12

Time

(min)

0 3724 37.52 37778 3773 37.63 3734 3761 37.68 3737 3784
20 37.18 37.61 3756 3746 3729 3705 3790 3774 3812 3744
40 38.10 3841 37.65 3805 3746 3691 3724 37.66 3794 3751
60 3892 39.10 3787 3888 3814 3823 37.77 3813 3872 38.19
80 3940 39.51 3849 3937 3841 3885 3824 3834 39.01 3892
100 390.50 39.51 3847 3999 3860 3851 3884 3881 3940 39.29
120 39.41 39.28 3835 4007 3884 3792 3933 3800 3995 39.93
140 39.47 39.64 3824 39.67 39.02 3753 3974 3825 40.16 4041
160 39.44 39.65 38.09 3846 3926 3744 40.06 37.65 40.54 4045
180 39.31 3991 3807 3852 3960 3776 40.13 37.27 40.75 4045
200 3899 3930 3815 39.15 398 3793 4016 37.12 4050 40.27
220 3881 39.55 3810 3937 3950 3819 4007 37.15 3999 3983
240 3878 39.29 3818 3932 3856 3880 3975 3730 3967 3935
260 3862 3883 3846 39.15 3868 3841 3955 37.87 3933 39.14
280 3823 3865 39.26 3867 3825 3771 38.05 3857 3858 3880
300 37.69 3865 3928 3815 3724 3722 3769 3837 3808 3840
320 3741 3832 3928 3724 37.09 3727 3773 3863 38.15 . 37.81
340 37.64 3841 3933 37.02 3732 3699 3736 3819 3774 37.70

360 3750 3832 3880 3682 37.51 37.00 37.08 3726 3768 37.63
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Time

(min)

0 37.49 3723 3692 36.67 37.13
20 38.12 37.05 36.79 3685 36.95
40 38.63 3745 3683 3697 3691
60 3920 38.89 37.06 3756 38.52
80 39.17 39.57 3781 3849 3890
100 39.44 3989 37.86 39.17 3892
120 39.74 4030 3824 3941 3924
140 39.84 4058 3850 3949 39.29
160 39.70 40.76 3870 39.61 3931
180 39.59 40.67 3892 39.69 3954
200 39.56 40.60 3924 3943 3931
220 39.66 4042 3938 3933 3943
240 39.49 4041 39.64 3888 3926
260 39.25 4029 39.60 3848 38.63
280 30.11 39.66 3853 3787 38.02
300 3849 3930 37.18 3761 3783
320 38.16 38.60 3736 3727 3747
340 37.50 3856 3732 3711 37.19

360 3732 3773 37.03 3713 37.12
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Group mm

Rat Bl B2 B3 B4 F7

Time

(min)

0 36.74 36.52 3681 37.06 37.24
20 37.06 36.53 37.03 3742 3735
40 37.13 36.79 37.07 3754 3734
60 37.72 3738 3859 3849 3811
80 3822 37.74 3884 3938 3891
100 3839 38.02 3865 4001 39.20
120 3870 3873 39.08 39.84 39.27
140 3865 39.00 3848 39.82 39.24
160 38.67 39.18 3827 3952 39.08
180 38.81 3852 3854 40.08 39.03
200 39.00 3895 3862 39.76 39.09
220 38.68 39.18 3844 3975 39.20
240 3782 3850 3858 39.14 3855
260 3746 3807 3797 3930 3842
280 37.10 3793 3781 3836 37.88
300 3685 37.58 37.73 3784 3744
320 37.24 37.67 3759 3760 3737
340 3731 3751 3751 3759 3728

360 3782 3722 3722 3746 37.07
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Group ms

Rat D7 D8 D9 DI2 F8

Time

(min)

0 37.50 3732 3695 3696 3843
20 37.57 3724 37.13 3691 3826
40 37.76 3731 3731 3705 384l
60 3835 37.73 3760 37.05 39.00
80 3896 3823 37.80 3737 39.69
100 39.59 3868 38.14 3801 40.18
120 40.00 3898 3829 3817 40.21
140 40.00 3938 3849 3877 4056
160 39078 39.67 3873 3849 4036
180 39.29 39.64 3870 3844 4024
200 3885 39.19 3878 3875 4017
220 3838 3854 3879 3860 39.83
240 3831 3878 3858 3821 3949
260 37.84 39.02 3842 3805 3842
280 37.01 39.01 37.67 3805 3832
300 37.61 3898 37.75 37.64 3830
320 3797 37.77 3754 3795 3811
340 3734 3764 3753 37.64 383l

360 3725 3746 3732 3782 3828
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Group sm

Rat C2 c4 C6 Fo Fl11

Time

(min)

0 3746 3673 3727 3721 37.14
20 37.68 37.01 37.12 3730 3694
40 3848 3735 37.10 3731 37.6l
60 3796 3797 3782 3785 3796
80 37.65 37.26 3743 3842 3832
100 37.53 3679 3734 3812 37.67
120 3685 3679 3739 3745 3732
140 3690 3697 3720 3729 3745
160 3697 3690 3723 37.18 3749
180 3690 37.13 3750 37.14 37.14
200 36.84 3691 3724 3707 37.14
220 3693 37.04 3724 3715 37.16
240 3676 37.01 3741 37.16 37.14
260 3701 37.03 37.18 37.15 37.27
280 36.61 3734 3727 37.11 3741
300 3694 3740 3722 37.14 3734
320 36.58 37.28 3735 37.14 3729
340 36.60 3728 37.62 3739 3732

360 36.93 3731 37.60 3730 3747
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Group ss

Rat Cl C3 C5 F10 F12

Time

(min)

0 37.07 3673 3722 3724 3670
20 37.12 36.87 3727 3726 36.78
40 3791 37.03 3773 3753 3725
60 3839 37.71 3836 3830 3784
80 3824 3771 3764 3794 3771
100 37.84 3728 3748 3751 3742
120 3740 37.04 37.62 3755 37.03
140 3723 3715 3771 3769 37.05
160 3749 3723 3768 3765 37.16
180 3748 37.18 3735 3753 37.03
200 37.72 3693 3727 3722 37.00
220 3732 3689 3748 37.18 37.06
240 37.15 3684 3732 3720 3699
260 3745 37.09 3728 3717 3696
280 3750 3684 3744 3723 3695
300 3739 3723 3766 3756 3715
320 37.19 37.17 3724 3732 3699
340 37.01 37.50 37.82 3732 37.13

360 3733 3727 37.68 3726 37.02
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Appendix H
Temperature Data from Chapter 5, Day 10

Group Mm

Rat ES E6 E7 F1 F5 F7 12 F9 Fi11 Fi2

Time

(min)

0 3698 3688 3671 3699 368 3740 3694 3791 3741 3691

20 36.85 3680 3669 3719 37.04 3713 3691 3799 3734 37.15
40 36.81 37.08 3679 3802 3741 3775 37.02 3854 37.02 37.04
60 3782 3798 3884 3938 3858 3932 37.18 39.65 3845 38.15
80 3802 38.14 4021 40.13 3903 3986 37.60 40.10 39.15 39.00
100 38.09 3854 4025 3995 39.24 40.10 37.55 41.01 3948 39.67
120 38.54 39.09 40.12 3991 3973 40.10 39.03 4120 3966 40.14
140 39.47 3940 40.03 40.18 3996 40.12 39.04 4132 3973 40.06
160 39.64 3926 40.15 40.13 40.07 40.02 3975 41.08 39.96 40.06
180 40.04 3862 4002 4033 3996 39.66 40.18 41.19 40.03 39.89
200 3982 3827 3994 39.57 3950 3938 40.19 4093 39.73 3956
220 3970 37.61 3992 3920 3929 3943 3998 40.66 3952 39.24
240 3936 3685 3933 3892 39.02 3920 3976 4051 3926 38.93
260 3938 3680 3891 3879 3810 3840 3916 4015 3845 37.11
280 3888 37.00 3899 3848 3815 3817 3827 380l 3819 3679
300 3866 3649 3863 3799 3739 37.79 3658 3721 37.12 3639
320 3874 36.18 3873 3770 37.13 3771 3615 3692 3681 3599
340 3861 3504 3857 37.56 37.12 37.77 3612 3690 3679 36.03

360 3842 3454 3821 37.54 3735 37.15 3775 37.17 37.51 3571
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Group Ms

Rat D5 E4 E9 Gl G4

Time

(min)

0 37.04 3691 3685 3686 37.02
20 37.19 36.98 37.01 3694 3695
40 3781 3807 3746 37.61 3718
60 39.62 39.13 3865 3878 3895
80 39.53 3975 39.18 39.59 40.04
100 39.53 4026 40.02 3971 40.05
120 3970 40.17 39.80 39.85 39.66
140 39.64 40.16 40.01 39.80 39.62
160 39.41 3995 3991 3945 3953
180 3930 40.02 39.82 39.57 3938
200 38.67 39.87 3980 39.52 39.10
220 3869 39.67 3944 39.03 3846
240 3802 3935 3953 3862 3882
260 3779 3733 3928 3844 3846
280 37.69 37.00 3858 3827 3837
300 37.79 3696 3859 37.87 3820
320 3739 3652 3846 3726 3779
340 37.67 3630 3821 3692 37.17

360 37.57 36.11 3798 37.14 37.16
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80

100

120

140

160

180

200

220

260

300

320

340

360

Bl

36.90
36.96
36.97
38.46
39.09
39.27
39.44
39.41
36.63
39.34
39.09
3881
38.35
37.93
38.10
37.76
37.87
37.52

37.89

B2

36.52
36.65
36.48
37.10
37.66
3791
38.46
38.85
3931
39.35
38.90
38.66
38.26
37.94
37.95
37.86
37.85
37.67

37.44

B3

37.03
37.30
37.23
37.91
38.83
39.25
39.69
39.47
39.58
39.46
39.11
38.82
37.76
3826
3791
37.68
37.67
37.61

37.66

B4

37.03
37.53
37.46
38.78
40.00
40.13
40.02
39.98

39.54

39.19
38.88
3835
37.83
38.17
37.57
37.81
37.64

37.64

G7

37.22
37.20
37.40
38.58
39.22
39.48
39.71
39.43
39.88
39.59
39.43
39.14
38.64
38.47
38.13
3733
37.26
37.21

37.16
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Group ms

Rat D7 D8 D9 D12 G8

Time

(min)

0 3690 3744 3719 3679 3811
20 36.88 37.22 3744 369 38.02
40 37.14 37.73 3761 3699 3837
60 38.83 39.67 3888 3817 3992
80 39.15 40.00 3934 3881 404l
100 39.25 40.00 3953 3942 4020
120 39.15 40.00 3945 3938 3997
140 3897 39.82 39.56 3936 396l
160 3895 39.59 3936 3880 39.82
180 38.85 39.11 39.51 3906 3921
200 3851 3894 3924 3870 39.20
220 3840 3863 3928 3825 39.11
240 3833 3841 3903 3801 3881
260 38.12 3820 3844 378 3878
280 38.13 37.91 3847 3746 3851
300 3779 37.58 3787 3706 3823
320 37.56 3759 37.64 3717 38.10
340 37.65 37.23 3760 37.08 3820

360 37.18 37.11 37.63 3721 3812
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Group sm

Rat C2 c4 C6 G Gl

Time

(min)

0 36.55 37.00 3695 3732 37.05
20 3671 37.01 3738 3722 37.00
40 36.74 3679 3725 3718 3717
60 3647 3699 37.02 3809 3856
80 36.66 37.13 3689 3865 3825
100 3678 37.01 3694 3796 37.96
120 3685 3696 3691 3760 3748
140 36.93 37.03 3696 3727 37.14
160 37.06 37.09 37.07 37.09 3686
180 3697 37.10 37.10 37.07 3676
200 37.03 3690 37.16 3741 36.89
220 3696 36.63 3697 3763 3690
240 3690 3670 37.08 37.61 3678
260 3701 3743 3694 3743 37.06
280 37.10 3746 3748 3725 3714
300 3721 37.18 3737 3739 3729
320 3731 37.07 3727 3716 3732
340 37.46 3699 3732 3732 3713

360 37.25 3730 37.06 3744 3724
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Group ss

Rat Cl C3 C5 GlI0 GI12

Time

(min)

0 3689 37.04 3692 3748 37.10
20 37.12 36.89 37.01 3731 3705
40 3733 3677 37.02 3749 3757
60 3730 37.15 37.00 3778 3736
80 36.85 37.13 37.08 3813 3735
100 37.00 3725 3697 3775 3724
120 36.79 37.00 37.12 37.52 37.14
140 36.94 3695 3788 3733 37.18
160 3699 37.01 3736 3748 3728
180 37.12 3676 37.15 3742 3723
200 37.28 36.99 37.07 3727 3721
220 37.25 37.06 37.16 37.19 3720
240 37.29 3724 37.14 3717 3720
260 3744 37.03 37.13 3738 3732
280 3737 37.01 3698 3695 37.10
300 3732 37.04 37.03 37.10 37.15
320 3730 36.99 3751 3725 3715
340 37.23 37.02 3730 3699 37.17

360 37.17 3770 3725 3695 37.12
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Appendix I
Temperature Data from Chapter 5, Day 11

Group Mm

Rat ES E6 E7 F1 F5 F7 F8 Fo Fl11 F12

Time

(min)

0 36.20 3660 3744 37.07 3684 3727 37.00 3823 3748 36.83
20 36.69 36.65 3721 37.17 369 3726 3686 3843 37.66 37.29
40 3790 3722 3770 37.92 37.61 3815 3752 3901 3869 3822
60 37.15 3828 3861 39.17 3870 3888 3864 4007 3938 39.14
80 36.73 3864 39.06 39.15 39.67 39.18 39.05 40.14 39.60 3924
100 36.62 3865 3873 3894 3949 3933 3893 40.06 3938 39.19
120 36.67 38.80 3837 3863 3897 3880 3884 3979 3927 3875
140 3627 3785 3791 3839 39.08 3875 37.82 3931 3872 3847
160 36.08 3570 37.95 37.97 3853 3825 3726 3836 3831 37.99
180 3594 3545 3745 37.65 3773 3801 3622 37.52 3801 3749
200 3569 37.18 3646 37.16 3746 3752 3612 37.03 3790 37.01
220 3558 3720 36.65 3657 3695 3705 3605 3699 3698 36.63
240 3505 37.01 36.67 3641 3678 3698 3620 3654 37.87 37.15
260 3477 3698 3665 36.71 3684 3672 36.61 3694 37.65 3742
280 3505 37.12 3793 3722 3681 3740 3668 3728 3765 37.40
300 3672 37.14 3788 3738 3725 3730 3595 3829 3784 3776
320 3697 37.04 3797 3748 37.16 3697 3694 3853 3786 3699
340 36.87 3699 37.17 3724 3729 3721 3713 3782 378 3713

360 3670 37.05 3793 37.60 3725 3761 3737 3852 37.72 37.40
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Group Ms

Rat D5 E4 ES Gl G4

Time

(min)

0 37.14 37.08 37.56 37.16 37.01
20 36.90 37.09 3759 369 37.01
40 37.57 3647 3809 37.88 37.59
60 3779 37.71 3815 3734 3783
80 37.57 37.61 3757 3735 3744
100 3731 3735 37.16 3733 3723
120 3735 3745 37.09 37.17 37.16
140 37.19 3725 3726 37.07 37.05
160 3734 3736 3760 37.09 3701
180 37.17 3743 3740 3721 37.24
200 37.02 3739 37.13 37.09 37.13
220 37.16 3695 37.08 3688 37.10
240 3731 3748 37.06 37.14 3726
260 3738 3729 37.11- 37.16 37.11
280 3741 3732 3725 3679 37.10
300 37.16 3747 37.10 36.80 37.09
320 37.28 37.07 3745 3682 37.17
340 3738 37.21 3748 368 3696

360 3737 3737 3725 37.06 3698



Group mm

&

100

120

140

160

180

200

220

260

300

320

340

360

Bl

37.10
37.08
37.82
37.93
3885
39.47
39.83
39.77
39.71
39.49
39.17
39.10
3848
3835
38.00
37.77
37.76
38.03

38.04

B2

36.76
36.70
37.56
37.95
3845
38.89
39.46
39.71
39.53
39.45
39.36
39.14
3844
37.92
38.26
37.66
37.89
37.73

37.73

B3

36.76

36.92

37.46

38.98

39.58

39.50

39.59

39.51

39.00

37.65

38.55

38.69

37.70

36.52

3824

37.74

37.67

38.06

37.64

B4

37.52
37.65
38.28
39.70
40.18
40.27
39.77
39.41
39.11
38.94
38.78
38.66
38.48
37.96
38.30
37.70
37.93
37.717

37.717

G7

37.40
37.46
38.14
38.91
39.61
39.96
39.89
39.68
39.50
39.31
39.06
38.97
38.57
38.25
38.24
37.63
37.23
37.29

37.28
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Rat D7 D8 D9 D12 G8

Time

(min)

0 37.00 3698 3692 3730 38.12
20 37.10 37.07 3695 37.51 3813
40 37.84 3862 3758 3771 394l
60 37.73 38.14 38.11 37.81 3899
80 37.59 3792 3774 3739 3857
100 37.42 3809 37.51 3738 3840
120 3745 3770 3759 3743 3838
140 3735 37.62 3741 3734 3814
160 37.11 37.58 3739 3741 3823
180 37.15 3749 3751 3733 3839
200 3773 3792 37.47 3721 3846
220 3741 3774 37.57 3725 38.13
240 3788 3771 3737 3742 3823
260 37.57 3748 3770 3731 37.83
280 37.77 37.74 3791 3736 3808
300 37.59 3790 37.55 37.50 3784
320 37.99 37.66 37.59 3749 3807
340 37.66 37.68 37.62 3732 378l

360 378 3779 3755 37.90 38.05



Group sm

Rat

Time
(min)

20

8

3

80

100

120

140

160

180

200

220

260

300

320

340

360

C2

36.86
37.03
37.24
37.81
38.00
38.06
38.65
38.50
38.97
39.39
39.84
39.66
39.36
38.94
38.38
37.84
37.70
37.51

37.34

C4

37.18
37.22
37.16
37.40
37.97
38.26
38.70
38.89
39.66
39.84
39.68
39.62
39.21
38.96
38.38
38.27
37.78
3732

37.10

Cé6

37.09
36.82
36.84
37.16
37.76
38.17
38.46
38.76
38.98
39.47
39.50
39.10
39.11
38.67
3836
37.50
37.18
37.09

37.16

GS

3741
37.46
37.75
38.67
39.43
39.92
39.99
39.47
39.21
38.95
38.88
38.69
38.60
3830
38.16
3711
37.32
37.26

37.23

Gll

37.32
37.28
37.70
37.85
38.57
39.42
39.47
39.24
39.13
39.04
3848
3797
37.53
37.58
37.33
37.25
37.19
37.11

37.05
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Group ss

Rat Cl C3 Cs GI0 GI2

Time

(min)

0 36.71 3699 3679 37.10 37.22
20 3692 3689 36.82 3707 3715
40 36.85 36.86 3691 37.78 3749
60 36.79 3686 37.11 3778 37.49
80 36.74 3671 3688 3756 3731
100 36.71 37.05 37.09 3754 3716
120 3695 3704 37.18 3731 37.04
140 3670 37.08 3749 37.13 3697
160 36.82 37.18 3764 3705 3699
180 36.68 3726 3739 3696 3694
200 36.64 3720 3754 37.09 3698
220 3699 3673 37.11 37.03 37.05
240 3698 37.09 3728 37.06 37.05
260 37.21 3731 3707 3710 37.15
280 37.13 3719 3730 37.06 3730
300 36.84 3721 37.03 3692 3724
320 37.01 3737 3751 37.06 37.19
340 36.85 3810 3730 37.06 37.15

360 3697 3770 3725 37.17 3701
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Appendix J

Temperature Data from Chapter 5, Day 13

Rat ES E6 E7 Fl1 F5 F7 F8 Fo Fl11 F12

Time

(min)

0 37.69 36.94 37.17 3733 3691 37.13 3672 3844 3737 36.64
20 3777 3689 3721 3730 368 3684 3680 3838 37.51 37.51
40 3831 3771 3765 3778 3748 3815 3734 3927 3846 38.02
60 39.07 39.74 3837 3920 3885 3929 39.15 41.02 3978 39.60
80 40.01 3972 3892 3944 39.19 3952 3925 4120 3982 3965
100 39.10 39.57 39.00 39.02 39.15 39.16 39.15 41.00 3959 39.59
120 3890 3924 39.00 3898 3874 3924 3836 40.50 3945 3933
140 3845 3939 3889 3879 3814 39.05 37.86 3995 39.01 39.13
160 3825 3892 3826 3860 3736 3856 3872 3876 3808 3894
180 3858 3848 3843 3811 3723 3862 37.57 3851 3786 3856
200 3773 38.14 37.68 3770 37.11 3809 3692 3878 3723 38.03
220 37.97 3766 3724 3741 37.18 3781 3666 3855 37.16 3783
240 37.69 3733 37.13 3744 37.19 3758 3731 3858 3756 37.54
260 3774 3731 37.19 3739 37.04 3754 37.19 3862 37.68 3749
280 3776 37.12 37.09 3744 37.05 3749 3744 3856 3801 3725
300 38.16 3697 37.15 3747 3716 3775 3722 3822 3785 3734
320 37.69 37.05 3720 3748 37.14 3771 3672 3854 3756 3752
340 3820 3721 3725 3722 3727 3786 3726 3829 3740 37.07

360 3811 3762 3730 3730 3730 3811 368 3834 3752 3753
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Appendix K

Temperature Data from Chapter 5, Day 15

Rat ES E6 E7 F1 F5 F7 F8 Fo F11 F12

Time

(min)

0 3786 3748 37.10 37.12 3684 3741 3789 3828 3761 3688
20 3752 37.10 37.05 3699 3676 37.12 3773 3848 3775 3775
40 38.17 3783 3748 37.80 3741 3843 3865 3804 3870 3826
60 30.06 3933 3868 39.11 3878 39.57 3992 3834 4002 3984
80 305] 3932 3921 3938 39.2 3980 4020 39.05 40.06 39.89
100 3082 3930 3893 39.11 39.08 3944 3998 3934 398 398
120 3076 3787 3876 3899 3867 3952 3983 3924 3069 3957
140 3068 3680 3801 3866 3807 3933 3946 3889 3925 3937
160 3050 3627 3795 3817 3729 3884 3887 3838 3832 39.8
180 3040 3635 3811 37.99 37.16 3890 3879 37.89 38.10 38.80
200 30.10 3674 3838 37.63 3704 3837 3845 3749 37.77 38.18
220 38.54 3681 3795 3747 37.11 3809 3833 3752 3740 38.07
240 3822 3663 37.52 3740 37.2 3786 3823 3747 3780 37.78
260 3847 3721 3721 3732 3697 3782 3814 3726 3752 37.73
280 3820 37.48 37.11 3733 3698 37.77 3813 3744 3825 37.49
300 3874 37.55 37.11 37.46 3709 3803 3830 3781 3809 3778
320 3847 37.50 37.18 37.44 3707 3777 3820 3752 3780 37.36
340 3885 37.83 3675 3745 3720 3744 3813 3755 3734 3721

360 3873 3728 3736 37.57 3723 3729 3813 37.55 37.12 3725



