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Sex Treatment Total GluAl pSer845GluAl GluA2 NR1 NR2B

Male Yoked-Saline 149 % 0.40 (7) 0.98 % 0.30 (7) 140 £ 0.41 (7) 115£025(7) 1.62£037 (7)
NoEXT 1.00 £ 0.11 (20) 1.00 = 0.06 (19) 1.00 £ 0.06 (19) 100 0.09 (20) 1.00 £ 0.14 (20)
EXT + NoEE + 140 £ 0.18 (4) 126+ 021 (4) 0.93 £ 0.19 (4) 114 0,19 (4) 1.03 £ 0.34 (4)
VEH
EXT + EE + ORG 1.00 £ 0.36 (5) 0.80 £ 0.18 (5) 0.78 %025 (5) 1.04 040 (5) 1.04£0.59 (5)
EXT + EE + VEH 121£028 (4) 0.99 % 0.20 (4) 0.85 %035 (4) 121035 (4) 0.90 £ 024 (4)
EXT + NoEE + 0.64 029 (4) 0.86 £ 0.30 (4) 0.90 023 (4) 0894 0.13 (4) 064014 (4)
ORG
Female EXT + NoEE + 4.05% 118 (6)° 0.25 % 0.07 (6)° 1.13£0.20(6) 071%0.15(6) 117 £0.38 (6)
VEH
EXT + EE 4+ ORG 1.63 £ 0.58 (6) 0.45 % 118 (6)" 137 £0.25 (6) 0.49 £0.21 (6)° 0.41%0.24 (6)
Sex Treatment Total TrkB pTyr816TrkB GABAARa1 PSD95
Male Yoked-Saline 124 £0.13(7) 149+ 082 (7) 0.87 022 (7) 190 +0.57 (7)
NOEXT 1.00 £ 0.06 (20) 1.00 % 0.16 (20) 1.00 £ 0.06 (19) 100 0.09 (20)
EXT + NoEE + 1.01 £ 0.24 (4) 0.79 £ 0.15 (4) 079 0.14 (4) 1.04 £ 0.46 (4)
VEH
EXT + EE + ORG 133 £025(5) 0.86 £ 0.18 (5) 148 £ 0.63 (5) 136 £0.70 (5)
EXT + EE + VEH 0.86 % 0.07 (4) 0.78 % 0.09 (4) 108 20.34 (4) 111028 (4)
EXT + NoEE + 112 £0.24 (4) 0.56 £ 0.23 (4) 123 £0.17 (4) 136+ 0.59 (4)
ORG
Female EXT + NoEE + 1.65 031 (6)° 1.04 £ 0.23 (6) 1.76 £ 0.18 (6)° 075 % 0.30 (6)
VEH
EXT + EE + ORG 0.7 £ 0.13 (6) 1.03 £ 0.38 (6) 3.47 £ 0.61 (6)° 025+ 0.14 (6)

Values are the mean = s.e.m. The number in the parentheses indicate treatment group size for these analyses. No significant differences were detected compared to the Yoked-Saline (YS) control.
Bolded values are statistically significant as compared to the NoEXT group.
2ps < 0.05 compared to the No-Extinction (NoEXT) control.
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Sex Treatment Total GluAl pSer845GluAl GluA2 NR1 NR2B
Male YS control 1.01 £ 0.41 (7) 1.18 £ 0.24 (6) 1.69 = 0.45 (6) 1.58 £0.22(7) 192053 (7)
NoEXT control 1.00 £ 0.10 (20) 1.00 £ 0.11 (20) 1.00 £ 0.09 (20) 1.00 £ 0.12 (20) 1.00 £ 0.08 (20)
EXT + NoEE + VEH 0.75 £0.19 (4) 0.81 £0.22 (4) 095031 (4) 0.94 £ 0.48 (4) 1.05 +0.28 (4)
EXT + EE + ORG 0.93 £021 (5) 144029 (5) 113027 (5) 0.96 £ 0.23 (5) 0.89 £ 0.18 (5)
EXT + EE + VEH 0.96 £ 0.24 (4) 158 £ 0.47 (4) 1244030 (4) 1.04 £ 0.20 (4) 1.54 40.43 (4)
EXT + NoEE + ORG 052 0.1 (4) 0.89 £ 0.26 (4) 059 £ 0.10 (4) 0.73 £ 0.19 (4) 1.07 £ 0.47 (4)
Female EXT + NoEE + VEH 0.75 £ 026 (6) 051 40.20 (6) 0.23 % 0.06 (6)" 0.13 £ 0.04 (6)" 0.62 % 0.13 (6)"
EXT + EE + ORG 0.69 £ 0.18 (6) 0.76 £ 0.22 (6) 0.25 £ 0.04 (6)" 0.20 £ 0.03(6) * 0.59 % 0.13 (6)"
Sex Treatment Total TrkB pTyr816TrkB GABAARal PSD95
Male YS control 1.92 £ 0.53 (7) 0.84 £ 0.19 (6) 1.36 % 0.18 (6) 1.40 £ 0.29 (5)
NoEXT control 1.00  0.08 (20) 1.00 £ 0.11 (20) 1.00 2 0.06 (20) 1.00  0.12 (20)
EXT + NoEE + VEH 1.05 % 0.28 (4) 119023 (4) 1.00 £ 0.21 (4) 078 £ 0.19 (4)
EXT + EE + ORG 0.89 £0.18 (5) 0.97 £0.21 (5) 097 £0.07 (5) 1.73£0.44(5)
EXT + EE + VEH 1.54 4 0.43 (4) 0.84 2 0.16 (4) 1.03 £ 0.07 (4) 1.04 %027 (4)
EXT + NoEE + ORG 1.07 % 0.47 (4) 0.68 £ 0.18 (4) 073 £ 0.16 (4) 0.74 £ 0.09 (4)
Female EXT + NoEE + VEH 0.62 £ 0.13 (6)° 0.77 £0.02 (6) 073 £0.18 (6) 0.21  0.05 (6)*

EXT + EE + ORG

059 £0.13 (6)*

0.73£0.10 (6)

0.73 £ 0.12 (6)

0.17 £ 0.03 (6)°

Values are the mean = .e.m. The number in the parentheses indicate treatment group size for these analyses. No significant differences were detected compared to the Yoked-Saline (YS) control.
Bolded values are statistically significant as compared to the NoEXT group.

4ps <0.05 compared to the No-Extinction (NoEXT) control.
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Sex Treatment Total GluA1 pSer845GIluAl GluA2 NR1 NR2B
Male Yoked-Saline 1.43 £0.28 (5) 2.10£0.57 (5) 324+ 154 (5) 2,95 110 (5) 0.74+0.14 (5)
NoEXT 1.00 £ 0.13 (15) 1.00 £ 0.17 (16) 1.00 £ 0.05 (15) 1.00 £ 0.05 (16) 1.00 £ 0.08 (16)
EXT + NoEE + VEH 0.57 £021 (3) 052:£0.32 (3)° 083 0.10 (3) 0.93:0.18 (3)° 0.70 £ 0.16 (3)
EXT + EE + ORG 0.80 £ 0.29 (4) 0.89 £ 0.30 (4) 0.89 022 (4) 0.86 % 0.20 (4) 0.89 024 (4)
EXT + EE + VEH 0.81£0.18 (3) 127 £0.18 (3) 0754020 (3) 083031 (3) 0.610.03 (3)
EXT + NoEE + ORG 152044 (3) 128 £0.10 (3) 09240.12 (3) 127 £0.18 (3) 0.97 £0.15 (3)
Female EXT + NoEE + VEH 2.90% 1.37 (6) 072 £ 033 (6) 0.64£0.11 (6)° 11.01 % 1.67(6)° 1.67 033 (6)
EXT + EE + ORG 4.24£1.92(6)° 1.39 40,51 (6) 0.47 £ 0.07 (6)° 11.20 £ 2.70 (6)° 2.671.25 (6)
Sex Treatment Total TrkB pTyr816TrkB GABAARa1 PSD95
Male Yoked-Saline 2.08 £ 0.06 (5) 0.55 £ 0.06 (5) 678 +2.79 (5) 381242 (5)
NoEXT 1.00 £ 0.07 (16) 1.00 £ 0.08 (16) 1.00 £ 0.09 (15) 1.00 £ 0.11 (16)
EXT + NoEE + VEH 051021 (3) 0.61£0.13 (3) 0.58 =037 (3)" 113 £0.42 (3)
EXT + EE 4+ ORG 1.41 £0.42 (4) 1.20 £ 0.68 (4) 148 £ 0.87 (4) 1.03 021 (4)
EXT + EE + VEH 1.13£0.35(3) 046 £0.17 (3) 0.64 £ 020 (3) 0.840.14 (3)
EXT + NoEE + ORG 0.99 £ 0.18 (3) 075 £0.17 (3) 083 0.07 (3) 141£024(3)
Female EXT + NoEE + VEH 1.16 % 0.26 (6) 1.70 £0.29 (6) 11.70 & 1.55 (6)° 0.83 % 0.10 (6)
EXT + EE + ORG 0.67 £ 0.34 (6) 1.04 £ 0.25 (6) 6.711.86 (6)° 0.53  0.08 (6)°

Values are the mean = s.e.m. The number in the parentheses indicate treatment group size for these analyses. Bolded values are statistically significant as compared to either Y$ or NoEXT

group.

ps <0.05 compared to the Yoked-Saline (YS) control.
bps <0.05 compared to the No-Extinction (NoEXT) control.
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Sex Treatment Total TrkB pTyr816TrkB GABAARa1 PSD95
Male YS control 0.9 0.18 (6) 1.03 £0.19 (6) L11£0.14 (6) 140 £ 0.49 (6)
NOEXT control 1.00  0.08 (20) 1.00 = 0.09 (20) 1.00  0.10 (20) 1.00 £ 0.07 (20)
EXT + NoEE + VEH 0.89 4025 (4) 0.87 £ 0.14 (4) 0.63 £ 012 (4) 0.57 % 0.04 (4)°
EXT + EE 4+ ORG 1.35 £ 0.16 (5) 1.77 £ 0.58 (5) 092 £0.12 (5) 127 £0.11(5)
EXT + EE + VEH 1.19 £ 0.24 (4) 1.61 £ 0.39 (4) 0.67 % 0.16 (4) 0.87 023 (4)
EXT + NoEE + ORG 1.06 % 0.05 (4) 1.07 £0.21 (4) 1.00 £0.17 (4) 134 £ 0.03 (4)
Female EXT + NoEE + VEH 0.50 £0.12 (6)° 1.38 £ 0.72 (6) 1.06 £ 0.14 (6) 0.25 % 0.03 (6)°
EXT + EE 4+ ORG 0.60 £ 0.16 (6)° 1.05 % 0.17 (6) 070 £ 0.16 (6) 0.22 % 0.05 (6)°
Sex Treatment Total GluA1 pSer845GIluAl GluA2 NR1 NR2B
Male YS control 1.24 £0.27 (6) 0.62 £ 0.24 (6) 081 0.1 (6) 3.03 % 131(6) 145 £ 029 (6)
NoEXT control 1.00  0.06 (20) 1.00 £ 0.06 (20) 1.00 £ 0.07 (20) 1.00 £ 0.09 (20) 1.00 £ 0.1 (20)
EXT + NoEE + VEH 0.50 £ 0.16 (4)*° 0.83 £ 0.08 (4) 0.60 % 0.18 (4) 0.82£0.23 (4)° 056 % 0.21 (4)"
EXT + EE 4+ ORG 0.74 4 0.04 (5) 1.07 031 (5) 095+ 0.14 (5) 1.13 £ 0.18 (5) 126 023 (5)
EXT + EE + VEH 0.72 £ 0.18 (4) 1.05 £ 0.08 (4) 0714 0.12 (4) 0.73 4 0.19 (4) 0.97 £ 033 (4)
EXT + NoEE + ORG 1.27 £ 0.37 (4) 1.05 % 0.08 (4) 0.98 £ 0.13 (4) 1.02 £ 0.19 (4) 1.14 £ 0.19 (4)
Female EXT + NoEE + VEH 0.55 £0.07 (6)° 1.03 % 0.13 (6) 0.85 £ 0.09 (6) 0.76 £ 0.09 (6) 0.64 £ 0.06 (6)
EXT + EE 4+ ORG 0.38 £ 0.05 (6)° 0.74 £0.11 (6) 0.59 £ 0.11 (6)° 0.40 % 0.10 (6)° 0.48 % 0.10 (6)°

Values are the mean = s.e.m. The number in the parentheses indicate treatment group size for these analyses. Bolded values are statistically significant as compared to either Y$ or NoEXT

group.

2ps < 0.05 compared to the Yoked-Saline (YS) control.
bps <0.05 compared to the No-Extinction (NoEXT) control.
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Records identified through
database searching (n=4054)

PubMed: (n=823)
Scopus: (n=2156)

Web of science: (n=922)
CINAHL complete: (n=71)

PsycINFO: (n=82)

Records screened
(n = 2672)

Reports sought for retrieval
(n=216)

Reports assessed for eligibility
(n=216)

Reports included for qualitative
analysis (n=5)

Reports included for quantitative
analysis (n=5)

Records removed before
screening:
Duplicate records removed
(n=1382)

Records excluded
(n = 2456)

Reports not retrieved
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Cannabis Control Mean diff. Weight

Study N Mean SD N Mean SD with 95% CI (%)
Guzel, et al. 2017 40 225 .99 40 1.81 .61 0.44[ 0.08, 0.80] 29.64
Goetz, et al. 2019 18 209 3.6 18 2.25 2.71 -0.16[-2.24, 1.92] 1.80
Oriim, et al. 2020 56 2.38 1.09 56 243 2.74 -0.05[-0.82, 0.72] 10.90
Fridman, et al. 2023 34 177 23 110 1.75 29 0.02[-1.05, 1.09] 6.30
Alhassan et al. 2023 3,211 2.1 4.33 10,213 2.1 2.58 0.00[-0.12, 0.12] 51.36
Overall 0.12[-0.16, 0.41]
Heterogeneity: T = 0.04, I° = 39.89%, H® = 1.66

Testof 6i=6;: Q(4) =5.23,p=0.26

Testof 8=0:z=0.85, p=0.39

Random-effects REML model
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Symptoms BUP Visit interval

adherence

Full response Improved None Negative Full Appropriate = Continue current dose 2 weeks in-person alt 2 week
TH option OR
4 weeks in-person

Partial response Improved Some Positive Partial Appropriate | Consider: 2 weeks in-person alt 2 week
with BUP Increase dose TH option
Regular BH f/u
LAIB
Partial response Improved Some Positive Partial Negative Review dosing method 2 weeks in-person for up to
without BUP OR Consider: 12 weeks
Adulterated | Increase dose LAIB or refer at week 12
OR Regular BH f/u
Late LAIB
Minimal or nonresponse  No Some Positive Partial Negative Review dosing method 2 weeks in-person for up to
without BUP improvement OR Consider: 8 weeks
Adulterated | Increase dose LAIB or refer at week 8
OR Regular BH f/u
Late LAIB
Reconsider diagnosis Any Any Negative Any Negative Review hx/reconsider 2 weeks in person
of OUD OR diagnosis of OUD Discharge or refer at 4 weeks
Adulterated
OR
Late

“Appropriate” indicates buprenorphine and norbuprenorphine detected in urine without contaminants.
BUP buprenorphine, BH f/u behavioral health follow up, LAIB long-acting injectable buprenorphine, OUD opioid use disorder, alt TH alternating telehealth.
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Patient follows up for Opiold use
OUD reported

Yes

Opioid testing

Positive

Review history,
reconsider diagnosis of
oub

Positive Negative

Inappropriate
buprenorphine
status (adulterated
or late)

Appropriate Reports
buprenorphine improved O
status

Partial response Minimal or no

without
buprenorphine

Partial response

Full response .
P with buprenorphine

Consider increased
dose, behavioral
health followup,

LAIB

2-week followups
with alternating
telehealth option

Review dosing
method; consider

increased dose,
behavioral health

followup, LAIB

2-week followups up
to 12 weeks; LAIB or
refer at week 12

refer at week 8
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Groups Treatmel

Control Vehicle
Tramadol Tramadol (40 mg/kg, i.p)
‘Tramadol + melatonin (single dose) Tramadol (40 mg/kg, ip)+Melatonin (50 mg/kg, ip) single dose before post-test

Tramadol + melatonin (Repeated doses) ‘Tramadol (40 mg/kg, ip)+Melatonin (50 mg/kg, ip), five doses during acquisition
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Not High (n =189) High (n =159)

Right pupil Left pupil Right pupil Left pupil
Age 0032 (0672) 0.043 (0.569) 0.102(0213) 0.114(0.164)
Sex 0,061 (0.408) 0.088 (0229) 0,091 (0.254) 0,023 (0771)
Race 0.040(0.588) 0.138 (0.060) 0052 (0516) 0,027 (0733)
Hispanic ~0.104 (0.156) 0027 (0.715) ~0.120 (0.131) ~0.063 (0.428)
Cannabis use frequency 0134 (0.068) ~0.093 (0.205) 0152 (0.056) —0.210 (0.008)
Self-reported Euphoria - - 0,008 (0.917) ~0.018(0:822)
THC percent - - ~0.156 (0.057) 0202 (0.013)
Type of Cannabis - - 0.036 (0.654) 0.039 (0.633)
“Tobacco - - ~0.009 (0.910) ~0.015 (0.850)

Bolded values indicate a significant finding; data s presented as Spearmans correlation coeficient (p-values).
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Demographics Cannabis Group Control Group

Sample size 159 30 -

Age, mean (95% CI) 30.97 (29.43,32.50) 32.56 (28,50, 36.61) 0.446

Gender, n (%)

Male 85 (53.5%) 17(56.7%)
0.609
Female 71 (44.7%) 13 (43.3%)
Other/Non-binary 3(1.9%) 0(0%)
Race, n (%)
White 124 (78.0%) 27(90.0%)
Black 18 (11.3%) 1(3.3%)
0496
Asian 10 (6.3%) 2(6.7%)
Native American 2(1.3%) 0(0%)
Other or Not Reported 5(3.1%) 0(0%)
Hispanic or Latino, n (%) 16.(10.1%) 3(10.0%) >0.999*
Did not complete High school 1(06%) 1(33%)
High school only 14(8.8%) 2(6.7%)
0414
College student 40(25.2%) 5(16.7%)
College Graduate 77 (48.4%) 14 (46.7%)
Post-graduate 27 (17.0%) 8(267%)
Cannabis use frequency, 1 (%)
Cannabis naive 0(0%) 16 (53.3%)
< Umonth 4(25%) 14 (46.7%)
<0.001
1/month to less than 1/week 10(6.3%) 0(0%)
1-6 times/week 44/(27.7%) 0(0%)
Every day 101 (63.5%) 0.(0%)

Bolded values indicate a significant finding; Cl: confidence interval; p-value from Fishers Exact fest
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Cannabis pre-consumption Control baseline

Temperatu 98.29 (98.20, 98.39) 98.26 (98.14,98.38)
Pulse in bpm 74,58 (72.51,76.65) 7173 (68.10,75.37) 0.256
Systolic BP in mmHg 121,93 (11931, 124.55) 118.27 (113,38, 123.15) 0.287
Diastolic BP in mmHg 77.30 (75.68, 78.92) 7420 (7099, 77.41) 0.082
DSST Total Correct 63.30 (61.16, 65.44) 59.47 (54.73,64.20) onz
PVSAT Correct 4575 (43.88, 47.61) 48.27 (43,93, 52.60) 0.199
PVSAT Incorrect 6.22(5.37,7.08) 5.23(3.09,7.38) 0218
PVSAT Missing 8.03(6:83,9.23) 650(3.79,9.21) 0211
PVSAT Reaction Time in seconds 1.65 (1.61,1.69) 1.60(151,1.69) 0.241
WAT, n (%)
Tiwo or more clues 13 (83%) 1(33%)
0.168
One clue 46/(29.5%) 5 (16.7%)
No mistakes 97 (62.2%) 24 (80.0%)
OLS, 1 (%)
Two or more clues. 7(4.5%) 0(0%)
0459
One clue 13 (8.4%) 2(6.7%)
No mistakes 135 (87.1%) 28 (93.3%)
Cannabis post-consumption Control repeat p-value® p-value®
Temperature in F 9839 (98.27,98.50) 98.24 (98,12, 98.35) 0373 0224
Pulse in bpm 93.47 (90.58,96.37) 70.77 (66.73, 74.80) <0.001 <0.001
Systolic BP in mmHg 12623 (12346, 129.01) 117.20 (11308, 121.32) 0.003 0.027
Diastolic BP in mmHg 80.58 (78,68, 82.49) 75.83 (7242,79.25) 0.030 0.010
DSST Total Correct 65.43 (63.10,67.77) 62.77 (57,33, 68.20) 0228 0184
PVSAT Correct 48.08 (46,36, 49.79) 52.29 (48,57, 56.00) 0017 0070
PVSAT Incorrect 560 (4.79, 6.40) 3,68 (2.16,5.20) 0.043 0294
PVSAT Missing 633 (5.26,7.40) 404 (1.45,6.63) 0.009 0.037
PVSAT Reaction Time in 158 (155, 1.62) 153 (145, 1.61)
econds 0245 0.015
WAT, n (%)
Two or more clues. 37(23.3%) 2(6.7%)
<0.001° <0.001°
One clue 57(35.8%) 4(13.3%)
No mistakes 65 (40.9%) 24 (80.0%)
OLS, 1 (%)
Two or more clues. 26 (16.6%) 1(3.3%)
0.028° <0.001¢
One clue 28 (17.8%) 2(67%)
No mistakes 103 (65.6%) 27(90.0%)

Bolded values indicate a significant finding; values are presented as means (95% confidence intervals) or 1 (%). BE, blood pressure; DSST, digit symptom substitution test; PVSAT, paced visual
serial addition task; WAT, walk and turn; OLS, one leg stance.

p-value from Mann Whitney U test comparing Cannabis Post-consumption to Control Repeat.

p-value from paired t-test comparing Cannabis Pre-to Post-consumption.

p-value from chi-squared test.
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References Light/dark Duration of Withdrawal day Behavioral Parameters used

phase assessment apparatus
Henry et al. (2013) Light 30 min D7 Behavioral pattern monitor | Distance travelled
Alavijeh et al. (2019) - 5 min D21 [ Open field Distance travelled
Beirami et al. (2017) - 5 min DI11-17 Open field Total number of beam
breaks
Yan et al. (2019) Light 60 min D16, 53, 60 Open field Distance travelled
Gonzalez et al. (2014) [ Light 5 min b1 [ Open field Distance travelled
Sharma et al. (2021) - 10 min D4 Open field Distance travelled
Ghavimi et al. (2022) Light 5 min D10 [ Open field Distance travelled
Hosseini et al. (2021) Light 5 min D12 Open field Distance travelled
Damghani et al. (2016) - 1 min D14 | Cireutar pool Swim velocity
Saced et al. (2018) - 1 min DI10-14 | Cireular pool Swim speed
Russig et al. (2003) Dark 60 min D30 | Wooden cabinet Breakpoint
Persico et al. (1995) - 30 min 1,6,12,24,36,54,168 h | Activity monitor Distance travelled
Marszalek-Grabska et al. Light 15 min 1h | Portes photocell apparatus | Distance travelled
(2016)
Peleg-Raibstein et al. (2006) = Dark 18h D75 | Automated behaviour Activity scores
apparatus
Mandillo et al. (2003) Light 6 min D1 Open field Locomotor activity
Koltunowska et al. (2013) | - 15 min D1 | Photocel apparatus Distance travelled
Cancela et al. (2001) - 5 min D4 Elevated plus maze Total arm entries
Barr et al. (2010) Dark 5 min D28 | Blevated plus maze Distance travelled
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References Strain/ Duration of Frequency of Withdrawal

Species drug administration day
administration

Hypolocomotion during withdrawal

Mouton et al. (2016) | Rats FSL Female METH 16 days 2 times ESC02-6 mg/kg | Dark D6
and FRL
Che et al. (2013) Rat Sprague | Male AMPH 14 days 1 time 4 mg/kg Light D10-14
Dawley
Pulvirenti and Koob | Rat Wistar | Male AMPH 10 days - 012 mg/kg per | Dark D2, D4
(1993) infusion
Intake:
59-9.6 mg/kg
Russig et al. (2005) | Rat Wistar | Male AMPH 4 days 3 times (D1-3) ESC 1-9 mg/kg  Dark D1
(D1-3); D4:
10 mg/kg (1X)
Hsieh et al. (2002) | Rat Sprague | Male AMPH | 14 days 1 time 5 mg/kg Light D3
Dawley
Paulson et al. (1991) | Rat Female AMPH 42 days Intermittent (no 2 times ESC 1-10 mg/kg | Light & | D23-28
Holtzmann weekend) Dark
Robinson and Camp | Rat Sprague | Female AMPH 42 days Intermittent (no 2 times ESC 1-10 mgkg | Light & | D8-12
(1987) Dawley weekend) Dark

No significant changes in locomotion during withdrawal

Alavijeh et al. (2019) | Rat Wistar | Male METH | 14 days 1 time ESC 20 mh/ - D21
L-12 mg/kg
Beirami et al. (2017) | Rat Wistar | Male METH | 10 days 2 times ESC 1-10 mgkg | - D117
METH
Sharma et al. (2021) | Rats Long | Male METH 10 days 1 time 10 mg/kg - D4
Evan
Damghani et al. Rat Wistar | Male METH 14 days 2 times 2 mg/kg - D14
(2016)
Saced et al. (2018) | Rat Wistar | Male METH 7 days 1 time 10 mg/kg - DI0-14
Russig et al. (2003) | Rat Wistar | Male AMPH 6 days 3 times ESC 1-5 mghkg | Dark D30
1 time 1.5 mg/kg
Intermittent
Persico et al. (1995) | Rat Sprague | Male AMPH 14 days 1 time 7.5 mg/kg - 1,6,12,24,36, 54,
Dawley 168 h
Marszalek-Grabska | Rat Wistar | Male AMPH | 14 days 1 time 2 mg/kg Light 1h
etal. (2016)
Peleg-Raibstein et al. | Rat Wistar | Male AMPH | 4 days 3 times ESC 1-10 mgkg | Dark D75
(2006)
Koltunowska et al. | Rat Wistar | Male AMPH | 14 days 1 time 2.5 mg/kg - D1
(2013)
Cancela et al. (2001) | Rat Wistar | Male AMPH 9 days 1 time 2 mg/kg - D4
Barr et al. (2010) Rat Sprague | Male AMPH | 14 days 1 time 25 mgkg Dark D28

Dawley
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References Strain/ Duration of Frequency of Dosage Light/ Withdrawal

Species drug administration dark
Administration phase
Hyperlocomotion
Georgiou et al Mice Male METH 10 days 1 time 2 mg/kg Light D7
(2016) C57BLI6]
Haidar et al (2016) | Mice RIn3KO | Female METH 10 days 1 time ESC2-6 mgkg  Light DY
Roohbakhsh etal. | Mice Male METH | 1day 4 times 10 mg/kg - D1
(2021) 2 h interval
Piechota et al. Mice Male METH | 12 days 2 times ESC2-8 mghkg | - p12
(2012) C57BLI6]
Haj-Mirzaian etal. = Mice NMRI | Male AMPH 5 days 1 time 5 mg/kg - DI
(2018)
No significant changes in locomotion

Henry et al. (2013) | Mice Maleand | METH 25 days 3 times 01-4 mghkg  Light D7

Gp120tg female (11 days)

+6 mg/kg
(4x/day)

Yan et al (2019) Mice Male METH 7 days 1 time 1 mg/kg Light D46, 53, 60

C57BLI6]
Gonzalez et al. Mice Male METH 7 days 1 time 1 mg/kg Light DI-3
(2014) C57BLI6]
Ghavimi et al. Mice BACB/c | Male METH | 14 days 2 times 2 mglkg Light D10
(2022)
Hosseini et al. Mice NMRI  Male METH | 14 days 2 times 2 mg/kg Light p12
(2021)
Mandillo et al. Mice CD1 Male AMPH 5 days 1 time 25 mg/kg Light DI
(2003)
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References Light/dark

phase

Duration of
assessment (min)

Withdrawal
day

Behavioral
apparatus

Parameters
used

Rezaeian et al. (2020) Light 5 D22 Open field Distance travelled
‘ Georgiou et al. (2016) Light 90 [ D7 Locomotion chamber Distance travelled
‘ Haidar et al. (2016) Light 0 D9 Locomotor cell Distance travelled
‘ Roohbakhsh et al. (2021) - 10 D1 Wooden cage Square crossing
‘ Piechota et al. (2012) | - 60 D12 Test cage with photocells | Beam crossing
‘Haj-Mirzaian et al. = 5 i Open field Distance travelled

(2018)
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References

Strain/

Duration of

Frequency of

Mode of

Animal/

Species drug administration administration group
administration
Mouton et al. Rats FSL  Female METH | 16 days 2 times ESC sc -
(2016) and FRL 0.2-6 mg/kg
Che etal. (2013) | Rat Male AMPH | 14 days 1 time 4 mg/kg ip 8
Sprague
Dawley
Pulvirenti and Rat Wistar | Male AMPH | 10 days - 012mgkg | iv (self- 11-14
Koob (1993) per infusion | administration)
Intake:
5.9-9.6 mg/kg
Russigetal. 2005) | Rat Wistar ~ Male AMPH | 4 days 3 times (D1-3) ESC ip -
1-9 mg/kg
(D1-3); D#:
10 mg/kg (1X)
Hsieh et al. (2002) | Rat Male AMPH | 14 days 1 time 5 mg/kg ip 6-8
Sprague
Dawley
Paulson et al. Rat Female AMPH | 42 days Intermittent | 2 times ESC ip 67
(1991) Holtzmann (no weekend) 1-10 mg/kg
Robinson and Rat Female AMPH | 42 days Intermittent | 2 times ESC ip 7
Camp (1987) Sprague (no weekend) 1-10 mg/kg
Dawley
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References

Light/dark

phase

Duration of
assessment

Withdrawal
day

Behavioral
apparatus

Parameters used

Mouton et al. (2016) Dark 5 min D6 Animal activity monitor Distance travelled

Che et al. (2013) [ Light 5 min DI0-14 [ Open field Distance travelled

Pulvirenti and Koob Dark 180 min D2, D4 Wire cages Photobeam interruption

(1993)

Russig et al. (2005) Dark 60 min DI Wooden cabins Locomotor activity

Hsieh et al. (2002) Light 30 min D3 Activity chamber Locomotor activity
counts

Paulson et al. (1991) Light & Dark 215h D23-28 Automated activity monitor | Crossovers

Robinson and Camp [ Light & Dark 0n D8-12 Wire hanging cages Activity counts

(1987)
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References Strain/ Duration of drug Frequency of Mode of Animal/

Species administration administration administration group
Henry et al. (2013) Mice Gpi20tg | Maleand | 8-9 monhs | METH | 25 days 3 times Ot mgkg (11 days) + | sc 21
femile + months & mukg (1day)

Alichetal 019) | RatWisar | Male ) METH | 14 days Ttime ESC20 mivL-12 mghg | Drinking water 0
Beiramictal Q017 RatWisar | Male Adu METH | 10.days 2 times ESC1-10mgkg METH | ip 0
Yan etal. (2019) Mice Male Adu METH |7 days Ltime 1 mghg i 0

cs7mue)
Gonzalezetal. 014) | Mice Male 23 months | METH | 7 days Ltime 1 mghg s 89
cs7aue)
Sharma etal, (021) | Rats Long Evan | Male Zmowhs | METH | 10days 1 time 10 mgrkg i s
Ghavimictal Q02) | Mice BACBE | Male . METH 14 days 2 times 2 myhg i =
Hosscinictal (202) | Mice NMRI | Male - METH 14 days 2 times 2 mghg i o
Damghani ctal (016) | Rat Wisar | Male Adut METH | 14 days 2 times 2 mghg s -8
Saeed el (2018) RaWisae | Male ) METH |7 days 1time 10 merkg w» .
Rosig et al. (2009 RaWisae | Male 2 AMPH 6 days 3 imes ESC 1-5 mylkg i s
1 time 15 mylkg Intermitent
Penicoctal (1995) | RatSprague | Male 3 AMPH | 14 days Ltime 75 mgkg i 6
Dawey
Marsslek-Grabka etal. | Rat Wistar | Male . AMPH 14 days Ltime 2 mghg w» .
oo
PdegRabseinetal | RatWisr | Male % AMPH 4 days 3 times ESC1-10 mgrkg ip -
ne)
Mindlloctal (009 MiceCDI | Male T9weks | AMPH |5 days T time 25 myg i 710
Koltunowska et l.(013) | Rat Wisar | Male Adule AMPH | 14 days T time 25 myg i 710
Cancel et al. (2001) Male ] AMPH 9 days Ltime 2 mghg i u

Barr et al. 2010) Male Adult AMPH | 14 days 1 time 25 mglkg ip 1922
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References

Findings

Hyperlocomotion during withdrawal

1 Rezaeian et al. (2020) METH Increased total distance travelled, increased distance travelled in the peripheral zone, decreased distance travelled in the
central zone
2 Georgiou et al. (2016) METH  Increased total distance travelled, and rearing
3 Haidar et al. (2016) METH  Increased total distance travelled by RIn3 WT on D9 of withdrawal
4 Roohbakhsh et al. (2021) METH Increased total square crossing and square crossing in centre of open field
5 Piechota et al. (2012) METH  Increased beam crossing
6 Haj-Mirzaian et al. (2018) AMPH  Increased total distance travelled, and number of rearings
Hypolocomotion during withdrawal
7 Mouton et al. (2016) METH  Reduced total distance travelled on PostND35, but not on PostNDG0
s Che et al. (2013) AMPH | Withdrawal from 4 mg/kg AMPH: Decreased distance travelled, time in the center, number of rearing, and frequency of
center entries
Withdrawal from 2 mg/kg AMPH: Decreased frequency of center entries only
9 Pulvirenti and Koob (1993) AMPH  Reduced spontaneous locomotor activity
10 Raussig et al. (2005) AMPH  Group ESC-10: Reduced locomotor activity
1 Hsieh et al. (2002) AMPH  Withdrawal D3: Reduced locomotor activity count
12 Paulson et al. (1991) AMPH  Withdrawal day 2-3: Reduced locomotor activity (crossovers) on both day and night
Withdrawal day 4-7: Reduced locomotor activity at night
13 Robinson and Camp (1987) | AMPH  Reduced activity counts during night-time
No significant changes in locomotion
14 Henry et al. (2013) CMETH  No changes in total distance travelled
15 Alavijeh et al. (2019) METH  No changes in total distance travelled
Decreased time spent, crossings produced in the central area of the open field
16 Beirami et al. (2017) METH  No difference in total number of beam breaks
17 Yan et al. (2019) METH No difference in total distance travelled
18 Gonzalez et al. (2014) METH  No difference in total distance travelled
19 Sharma et al. (2021) METH No difference in total distance travelled
» Ghavimi et al. (2022) METH  No difference in total distance travelled
21 Hosseini et al. (2021) METH No difference in total distance travelled
Damghani et al. (2016) METH  No difference in swimming velocity
Saced et al. (2018) METH  No difference in swimming speed
u Russig et al. (2003) AMPH | No difference in the baseline activity levels (breakpoints)
2 Persico et al. (1995) AMPH | No difference in total distance travelled
2 Marszalek-Grabskaetal. (2016) | AMPH | No difference in total distance travelled
7 Peleg-Raibstein et al. (2006)  AMPH  No difference in baseline locomotor activity (activity score)
2 Mandillo et al. (2003) AMPH  No difference in locomotor activity, grooming, and leaning behaviors
Reduced rearing in 2.5 mg/kg AMPH withdrawal
29 Koltunowska et al. (2013) AMPH | No difference in distance travelled
30 Cancela et al. (2001) AMPH  No difference in total arm entries
31 Barr et al. (2010) AMPH  No difference in total distance travelled
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References Strain/ Duration of drug Frequency of Dosage  Mode of Animal/

Species administration administration administration group
Reacan ctal, (2020) | Rat Wistar Male : METH | 14 days Ltime Wi-s mgkg | inhaled 9
Wa- 10 mehg

Georgiou et 3l Q016) | Mice CSTBLIG) | Male Sweks | METH | 10diys Vime 2 myfg i B

Haidse ctal. Q016) | Mice Fonle | $-0weds | METH | 10days Ltime e i s
R3O 26 mykg

Rohbaklsh et a. Mice Male . METH | 1dsy 4 times omgke | ip 5

o 2hineral

Picchow etal. QO12) | Mice Male Sl0weds | METH | 12diys 2times BC i s
s 28 mghkg

HojMivan el Mice Nale AMPH | 5 days Ltime 5 mykg i o

o1s) NMRI





