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The acute and chronic cognitive and cerebral blood-flow effects of Nepalese Pepper
(Zanthoxylum armatum) extract: a randomized, double-blind, placebo-controlled study in

healthy humans



Table S1. Factors derived from the cognitive tasks and the global ‘Speed of Performance’ and ‘Accuracy of
Performance’ outcomes (averaged Z scores) derived from the entire battery. The top half of the table shows the
data (mean plus SEM) related to the acute analysis of Day 1 data, and the bottom half of the table shows the
data related to the chronic analysis of Day 56 data (plus Day 1 pre-dose baseline data). The ANOVA columns show
the F scores and probabilities from the two-way ANOVA for that outcome: TxA = the treatment x assessment
interaction term; T = the main effect of treatment term.

DAY 1 (acute)
Measure Baseline Assessment ANOVA
N Day 1 pre-dose 1 hour 3 hour 6 hour F P
Speed of pl 42 489.4 824 996 447 16.95 5.31 5.28 4.99 TxA 2.02 0.14
Attention (msec) ZA 35 489.9 6.84 -2.95 4.90 -2.94 582 -3.01 546 T 443 0.04
Accuracy of pl 42 7712 1.60 | -0.41 0.63 -1.32 081 -2.64 089 TxA 0.05 0.95
Attention (%) ZA 35 76.59 1.48 | -0.87 0.68 -2.11 089 -3.35 098 T 0.45 0.51
Working pl 41 80.92 092 0.59 1.11 0.64 0.98 0.63 1.12 TxA 0.43 0.65
Memory (%) ZA 38 79.48 1.08 | -0.93 1.15 0.38 1.02 -0.68 1.16 T 0.63 043
Speed of pl 41 911.8 23.0| -9.35 11.0 -23.3 119 -22.3 136 TxA 0.43 0.65
Memory (msec) ZA 38| 8861 205 | -19.7 114  -186 123 -30.7 141 T 0.11 0.74
Episodic pl 42 60.24 1.33 -3.44 1.03 -4.20 1.23 -5.55 1.13 TxA 1.15 0.32
Memory (%) ZA 39 59.48 137 | -3.21 1.07 -6.36 1.28 -6.53 1.18 T 0.51 048
Accuracy of pl 42 0.12 o0.08 | -0.12 0.05 -0.14 o0.06 -0.24 0.06 TxA 1.63 0.20
Performance (zZ) | ZA 39 0.04 o008 | -0.10 o0.05 -0.24 0.06 -0.32 0.06 T 0.53 0.47
Speed of pl 42 0.03 0.09 0.03 005 0.04 0.05 -0.08 0.05 TxA 0.12 0.89
Performance (zZ) | ZA 39 0.13 0.09 | -0.09 0.05 -0.09 0.05 -0.18 0.06 T 3.50 0.07
DAY 56 (chronic)
Baseline Assessment ANOVA
Day 1 pre-dose Pre-dose 1 hour 3 hour 6 hour F P

Speed of pl 38| 489.6 889 | 424 712 9.34 634 1211 597 7.51 598 | TxA 111 035
Attention (msec) ZA 35 4899 6.84 -6.96 741 -10.2 6.61 -6.11 6.22 -0.88 6.23 T 3.18 0.08
Accuracy of pl 38 77.97 1.68 0.46 092 -040 105 -1.16 1.03 -2.31  1.10 | TXA 0.77 0.51
Attention (%) ZA 35 76.59 1.48 0.70 0.96 1.26 1.09 -0.28 1.08 -1.52 1.14 T 0.43 0.51
Working pl 38 80.99 097 | -0.23 1.15 -0.27 119 -0.80 1.28 -0.68 1.25 | TXA 0.42 0.74
Memory (%) ZA 38 79.48 1.08 1.14 115 0.78 1.19 1.57 1.28 0.65 1.25 T 0.98 0.33
Speed of pl 38 914.0 245 547 1593 -13.4 156 -36.5 136 -44.0 16.5 | TXA 0.54 0.66
Memory (msec) ZA 38 886.1 20.5 | -249 1593 -234 156 -53.0 136 -45.7 16.5 T 0.78 0.38
Episodic pl 39 60.46 1.37 1.94 1.06 -2.00 1.23 -3.56 1.08 -4.09 1.18 | TxA 042 0.74
Memory (%) ZA 39 59.48 1.37 1.98 1.06 -3.14 123 -451 108 -5.72 1.18 T 0.49 0.49
Accuracy of pl 39 0.15 o008 | 0.11 005 -0.03 o006 -0.11 0.06 -0.16  0.07 | XA 0.23 0.87
Performance (zZ) | ZzZA 39 0.04 o0.08 0.16 0.05 -0.01 0.06 -0.07 0.06 -0.17 o007 | T 0.13 0.71
Speed of pl 39 0.02 0.09 -0.00 o0.06 0.01 o0.06 -0.06 0.06 -0.08 0.06 | TxXA 0.49 0.69
Performance (zZ) | ZzZA 39 0.13 009 | -0.15 0.06 -0.20 006 -0.23 0062 -0.19 o006 | T 4,77 0.03



Table S2. Acute Day 1 data for the individual cognitive task outcomes. Showing pre-dose Day 1 raw
baseline data and post-dose change from baseline data (all mean plus SEM). The ANOVA columns show
the F scores and probabilities from the two-way ANOVA for that outcome: TxA = the treatment x
assessment interaction term; T = the main effect of treatment term.

Baseline Post-dose assessment ANOVA
Task N Day 1 pre-dose 1 hc;uorszost- 3 h:'uorszost- 6 ho:cr)z :ost- E p

Immediate Word pl 42 4214 203 | -460 1.99 -4.05 226 492 1.85 |TxA 037 0.69
Recall (% correct) ZA 39 3821 210 | -222 206 -4.27 2.34 -3.59 1.92 T 025 062
Immediate Word pl 42 413 082 0.79 0.99 -0.79 1.09 2,70 117 |TxA 2.87 0.06
recall (errors) ZA 39 479 112 0.00 1.02 1.37 113 137 122 T 000 099
Numeric Working pl 41 95.53 0.64 0.46 0.87 1.74 069 0.27 081 |TxA 116 032
Mem (% correct) ZA 38 95.70 0.69 0.47 o091 -0.20 0.71 -0.47 0.85 T 105 031
Numeric Working pl 41 880.7 246 | -44.8 159 -36.4 155 425 157 |TxA 067 0.51
Mem RT (msecs) zZn 38 847.8 255 | -57.2 165 -63.3 161 -76.8 163 T 155 022
Choice Reaction Time | P 42 98.33 039 | -0.10 o046 0.05 0.34 -0.29 030 |TxA 051 0.60
(% correct) ZA 39 97.69 0.55 0.21 048 0.00 035 -0.56 0.31 T 000 098
Choice Reaction Time | I 42 4822 13.0 | 1491 753 27.09 9.67 11.60 887 |TxA 110 0.34
RT (msecs) ZA 39 463.1 104 1.01 781 6.62 10.04 631 920 | T 142 024
Corsi Span (capacity pl 42 5.98 0.14 0.07 016 -0.04 o0.16 0.08 019 |TxA 165 0.19
score) ZA 39 562 019 | -0.16 0.17 0.12 o017 004 019 | T 009 077
Peg and Ball think pl 41 3518 237 -300 140 -682 139 -659 161 |TxA 1.01 0.37
time (msecs) zZn 38 3662 227 -449 145 -663 145 -840 167 T 029 059
Peg and Ball time pl 41 9740 417 -640 227 -1490 232 -1408 257 |TxA 2.60 0.08
(msecs) ZA 38 10247 471 -833 235 -1040 241 -1297 267 T 016 069
Peg and Ball errors pl 42 321 0.44 0.45 0.68 -1.24 053 -0.31 063 |TxA 3.49 0.03
(number) ZA 38 347 053 -021 o0.71 0.03 056 1.18 066 | T 092 034
Name to Face (% pl 42 65.08 2.56 0.00 230 -2.48  2.39 427 264 |TxA 0.09 091
correct) ZA 39 65.60 241 | -6.41 239 -8.97 248 -9.40 2.74 T 436 004

pl 42 10661 567 -358 706 -316 695 -1115 758 |TxA 050 0.61
Name to Face (msecs)

ZA 39 11614 656 | -1253 732 -245 722 -1710 786 T 030 059
Delayed word recall pl 42 27.54 2.18 -109 231 -12.22  2.38 -15.24 226 |TxA 2.63 0.11
(% correct) ZA 39 2359 221 | -496 240 -11.03 247 915 2.34 T 136 026
Delayed word recall pl 42 7.62 1.34 5.56 1.84 5.24 1.80 8.41 242 |TxA 336 0.04
(errors) ZA 39 7.52 151 0.00 1.91 735 1.8 5.47 251 T 080 037
Word Recog’tion (% pl 42 73.65 1.51 -1.75  1.62 -1.03 1.68 -2.38 1.81 |TxA 3.03 0.5
correct) ZA 39 75.04 171 | -034 1.68 -3.25 1.74 -6.15 1.88 | T 052 047
Word Recog’tion RT pl 42 984.4 36.1 -15.1 2370 -54.84 2338 -32.49 2832 |TxA 0.18 0.83
(msecs) ZA 39 950.4 32.9 0.41 2460 -34.50 2426 -32.77 2939 | T 0.16 0.69
Picture Recog’ion (% pl 42 92.78 1.21 0.00 1.17 -1.19  1.21 -0.95 1.24 |TxA 036 0.70
correct) ZA 39 9496 1.02 | -2.14 1.21 -4.27 1.25 436 1.29 | T 373 0.06
Picture Recog’ion pl 42 869.4 211 | 34.06 2277 23.57 23.80 1.96 1890 |TxA 0.89 0.41
(msecs) ZA 39 869.6 19.8 9.28 2363 40.48 24.70 15.42 1961 | T 001 094




Table S3. Chronic Day 56 data for the individual cognitive task outcomes. Showing pre-dose Day 1 raw
baseline data and Day 56 change from baseline data (all means plus SEM ). The ANOVA columns show
the F scores and probabilities from the two-way ANOVA for that outcome: TxA = the treatment x
assessment interaction term; T = the main effect of treatment term.

Baseline Day 56 assessment ANOVA

N Da;‘;:sl‘:re- Pre-dose 1 hr post-dose 3 hr post-dose 6 hr post-dose F P
Immediate Word | ol 39 | 42.65 214 111 1.75 1.03 1.99 -1.28 201 256 222 | ™A 037 0.78
Recall (% correct) ZA 39 | 3821 210 3.16 2.27 -0.26  2.35 -1.37 1.88 -2.39 1.83 T 001 092
Immediate Word | ol 39 410 087 0.51 1.08 -1.03 1.08 1.20 127 051 1.02 | ™A 0.84 0.47
recall (errors) ZA 39 479 112 | -1.20 1.29 -0.51 1.11 -0.68 0.88 0.00 1.12 T 059 044
Numeric Working | ol 38 | 95.41 0.8 1.20 0.68 132 060 0.94 0.79 1.29 082 | ™A 0.80 050
Mem (% correct) ZA 38| 95.70 0.69 1.40 0.70 029 o078 0.82 085 053078 | T 022 064
Numeric Working | p! 38 | 872.8 258 | -11.8 19.87 -42.8 19.97 -58.0 19.63 -49.7 2225 | ™A 081 0.49
Mem RT (msecs) ZA 38| 847.8 255 | -31.1 1651 -86.7 1737 -76.5 17.06 943 1554 | T 201 0.16
Choice Reaction pl 39 | 98.41 040 0.00 0.40 -0.26 036 0.51 042 -0.05 038 | ™A 0.68 0.6
Time (% correct) ZA 39 | 97.69 0.55 0.10 052 0.00 047 0.31 o054 0.51 0.54 T 010 0.75
Choice Reaction pl 39| 486.1 138 | 11.63 1234 1538 1248 2051 11.85 13.56 10.94 | ™A 0.64 0.59
Time RT (msecs) ZA 39 | 463.1 104 9.21 1278 -0.06 10.73 5.69 9.42 11.08 9.29 T 040 053
Corsi Span pl 39| 600 015 | -0.15 021  -0.18 023  -022 026 022 026 | ™A 042 0.74
(capacity score) ZA 39 5.62 0.19 0.11 0.17 0.17 0.19 0.26 0.19 0.13 0.16 T 178 0.19
Peg and Ball pl 38| 3582 235 -624 189 -854 186 -857 182 21122 171 | ™A 158 0.20
think time (msecs) | zA 38 | 3662 227 -383 189 -828 186 -998 182 -1057 171 T 004 084
Pegand Balltime | P 38| 9760 439 | -1194 324  -1527 344  -1374 371 -1762 388 | ™A 471 0.00
(msecs) ZA 38 | 10247 471 -442 324 -1454 344 -1896 371 -2117 388 T 000 0098
Peg and Ball pl 39| 333 046 | -1.15 053 -0.33 073 0.67 067 -0.23 063 | ™ 0.55 0.65
errors (number) ZA 38| 347 053 | -0.74 065 -0.79 065 -0.03 061 -0.29 0.74 T 007 079
Nameto Face (% | Pl 39| 6528 273 | 032 233  -374 220  -491 244 -6.52 224 | ™A 108 030
correct) ZA 39| 65.60 241 | -1.82 287 -8.33 328 -8.01 245 -8.87 2.74 T 019 090
Name to Face pl 39 | 10720 598 | -1446 561 -146 826  -1038 704 -189 760 | ™A 1.76 0.16
(msecs) ZA 39 | 11614 656 | -1034 561 -1755 826 -1940 704 -1845 760 T 138 024
Delayed word pl 39| 2795 228 | 4.02 202 -889 184  -9.40 261 -9.91 229 | ™ 096 041
recall (% correct) ZA 39 | 2359 221 6.41 2.24 -4.44 234  -10.26 1.81 -9.83 2.07 T 046 050
Delayed word pl 39| 735 138 0.51 1.42 222 146 3.59 1.91 598 248 | ™ 037 077
recall (errors) ZA 39 7.52 1.51 -1.03 1.26 291 228 4.44 1.95 4,96 2.43 T 001 o091
Word Recog’tion | Pl 39| 73.25 148 | 350 138 1.54 143  -051 180 111 260 | ™A 198 0.12
(% correct) ZA 39 | 75.04 1.71 2.22 1.48 -0.34 1.94 0.51 1.59 -3.33 2.05 T 073 039
Word Recog’tion | pl 39 | 9950 384 | -43.5 3040 249 2539 -75.00 28.59 -78.8 3258 | ™A 0.27 0.85
RT (msecs) ZA 39 | 950.4 329 | -40.9 2127  7.03 3048 -71.50 25.29 588 2828 | T 021 0.5
Picture Recog’ion | Pl 39 | 93.16 126 | 077 1.26 008 132  -1.71 1.36 -2.57 126 | ™ 036 078
(% correct) ZA 39 | 9496 1.02 -0.09 0.94 -2.31 1.26 -3.42 119 -4.19 1.35 T 118 028
Picture Recog’ion | Pl 39 | 8729 223 | 67.51 39.04 2732 1835 27.56 19.77 -2.21 2141 | ™A 132 027
(msecs) ZA 39 | 869.6 19.8 | 13.73 24.75 6.59 2162 -11.94 20.34 2132 2304 | T 094 0.33



Table S4. Bond-Lader mood scale outcomes. The top half of the table shows the data (mean plus SEM)
related to the acute analysis of Day 1 data, and the bottom half of the table shows the data related to
the chronic analysis of Day 56 data (plus Day 1 pre-dose baseline data). The ANOVA columns show the
F scores and probabilities from the two-way ANOVA for that outcome: TxA = the treatment x
assessment interaction term; T = the main effect of treatment term.

Day 1 (acute)

Baseline Post-dose Assessment ANOVA
;c::::;Lader Da:;:szre- 1 hour 3 hour 6 hour F P
Alert pl 42| 6842 217 | -248 154 -9.65 222 -835 221 ™A 029 075
ZA 39 | 67.25 226 | -1.89 160 -9.60 231 -633 230 T 013 072
Calm pl 42| 7161 223 |-152 172 -261 176 -131 181 TxA  0.07 093
ZA 39 | 67.62 234 | -165 178 -299 183 -0.86 187 T 000 099
Content pl 42 |7556 192 |-1.95 100 -3.15 153 -3.80 1.33 TxA 358 0.3
ZA 39 | 7406 242 | -044 103 -5.68 159 -2.05 1.38 T 002 088
Day 56 (chronic)
Baseline Day 56 assessment
Day 1 pre- Pre-dose 1 hour 3 hour 6 hour
dose
Alert pl 396765 208| 058 170 -233 180 -464 192 -487 217 | XA 245 006
ZA 39 | 67.25 226 | 009 218 -251 190 -950 28 -3.03 172| 1 014 071
Calm pl 39 |7006 218 |-009 220 -0.04 237 033 206 -163 247 | XA 123 030
ZA 39 | 6762 234 | 026 151 -074 189 -3.60 221 -433 173| 1 048 049
Content pl 39| 7443 193 |-063 128 -2.00 132 -2.62 134 -197 145 | XA 154 021
ZA 39 | 7406 242 | -040 189 -0.85 195 -517 241 -090 163 | 1 000 0.99



Table S5. Acute Day 1 data for the Cognitive Demand Battery outcomes. Showing raw data for the three pre-dose Day 1 baseline repetitions of the battery and
change from baseline data for the 3 repetitions of the Cognitive Demand Battery at each post-dose assessment (all mean plus SEM ). The ANOVA columns show the
F scores and probabilities from the two-way ANOVA for that outcome: TxA = the treatment x assessment interaction term; T = the main effect of treatment term.

Baseline Assessment (change from baseline data)
Pre-dose 1-hour post-dose 3-hour post-dose 6-hour post-dose ANOVA

outcome N Rep 1 Rep 2 Rep 3 Rep 1 Rep 2 Rep 3 Rep 1 Rep 2 Rep 3 Rep1 Rep 2 Rep 3 F P
Mental pl 42| 47.79 285 49.79 329 5840 3.42 486 240 117 247 6.55 232 | 1736 277 20.71 292 14.88 272 17.79 3.25 2398 28 19.07 236 | TxA 028 0.75
Fatigue (mm) | ZA 39 | 55.95 317 64.15 302 70.82 2.89 439 249 503 256 028 241 | 13.18 287 1256 3.03 10.51 282 {16.51 3.38 12.64 297 1213 245 | T 345 0.07
RVIP % pl 42 58.57 3.17 55.06 3.32 54.11 3.49 -1.4 207 -143 1.68 0.66 1.88 -298 211 -3.27 202 -1.79 217 |-5.00 246 -6.96 208 -3.04 215 | TxA 0.02 0097
correct ZA 35| 53.36 352 55.00 3.14 56.50 2.71 271 226 -250 1.84 -46 206 | 129 231 -579 222 -7.14 237 |-2.00 270 -6.57 228 -929 235 | T 027 061
RVIP RT pl 42| 4903 816 497.9 815 5019 855 434 554 930 492 141 568 | 9.16 537 1071 577 054 647 |3.84 700 -2.49 615 -447 717 | TxA 108 0.34
msec ZA 35| 509.4 718 5142 811 5282 8.87 -0.5 607 3.52 538 -11.3 623 | -2.92 588 -628 632 -142 708 |-13.4 767 -7.48 673 -7.81 78 | T 380 0.05
RVIP FA pl 42 2.45 0.34 1.57 028 138 0.19 -1.45 048 0.00 029 0.05 027 | -1.17 050 019 031 -0.19 027 [-0.98 045 -0.02 034 024 037 | TxA 020 0.82
No. ZA 35 3.51 072 3.00 045 251 037 | -1.97 053 -0.74 032 -0.63 030 | -1.91 055 -071 034 -0.34 029 -1.89 050 -0.86 038 -034 041 | T 525 0.2
Serial 3 pl 41| 33.15 227 3598 241 36.37 230 4.44 086 229 096 100 1.05 | 5.63 1.07 254 102 1.85 114 |512 1.04 320 1.08 239 125 | TxA 106 0.35
Correct No. ZA 39 | 32.54 232 34.15 233 34.08 241 4.03 0.88 2.80 099 1.62 1.08 436 1.10 3.08 1.05 3.15 117 [ 4.10 1.07 1.05 110 2.21 1.28 T 0.07 0.79
Serial 3 pl 41 1.46 027 215 035 180 0.31 0.78 038 0.10 047 037 047 | 0.61 043 -056 035 -0.42 042 [0.63 046 -0.61 044 -0.10 042 | TxA 109 034
Error No. ZA 39 2.15 038 233 037 279 042 0.59 039 026 048 0.08 048 | 0.90 045 -036 036 -0.49 043 [0.74 048 0.59 045 -026 043 | T 016 0.69
Serial 3 pl 41| 3461 224 3812 234 3817 229 522 077 239 079 137 091 | 624 093 198 09 1.44 099 |576 088 259 094 229 119 | TxA 079 0.46
Total No. ZA 39 | 3469 224 36.49 233 36.87 240 462 079 3.05 081 169 093 | 526 095 272 098 267 101 |485 090 1.64 097 195 122 | T 001 091
Serial 7 pl 41| 2090 191 2283 200 21.90 1.84 232 077 149 067 227 080 | 405 082 146 083 315 091 [4.66 079 151 093 417 085 | TxA 233 0.0
Correct No. ZA 39 | 19.67 1.67 2121 1.80 19.69 1.77 233 079 108 069 1.44 082 | 4.15 084 1.85 085 3.87 094 (267 081 1.00 095 328 087 | T 024 062
Serial 7 pl 41 2.39 030 222 034 249 033 0.12 045 0.5 035 0.27 046 | 0.00 042 027 057 -0.71 053 |-0.44 037 0.49 048 -0.44 048 | TxA 007 0.93
Error No. ZA 39 2.67 0.44 2.56 033 390 054 0.51 046 0.44 036 -0.03 047 | -0.08 043 044 058 -0.51 055|036 038 0.82 049 -085 050 | T 018 0.68
Serial 7 pl 41| 2329 185 2505 196 2439 184 2.44 068 1.63 060 254 066 | 405 069 173 074 244 076|422 072 200 074 373 068 | TxA 279 006
Total No. ZA 39 | 2233 1.56 23.77 1.71 2359 1.63 2.85 069 151 062 1.41 067 | 408 070 228 075 336 078 [3.03 074 1.82 076 244 070 | T 012 073




Table S6 (part 1). Chronic Day 56 data for the Cognitive Demand Battery outcomes. Showing raw data for the three pre-dose Day 1 baseline repetitions of the
battery (part 1) and change from baseline data for the the 3 repetitions of the Cognitive Demand Battery during the Day 56 pre-dose assessment (part 1) and
the 1 hour, 3 hour and 6 hour post-dose assessments (part 2) (all mean plus SEM). The ANOVA columns show the F scores and probabilities from the two-way
ANOVA for that outcome: TxA = the treatment x assessment interaction term; T = the main effect of treatment term.

Day 1 Baseline Day 56 Assessment (change from baseline)
Baseline assessment (pre-dose) Pre-dose

outcome N Rep 1 Rep 2 Rep 3 Rep 1 Rep 2 Rep 3
Mental pl 39 481 298 495 336 584 3.52 -5.54 3.20 -1.31 310 -3.77 3.39
Fatigue (mm) ZA 39 55.9 3.7 64.2 3.02 70.8 2.89 -7.13 3.20 -10.6 3.10 -12.9 3.39
RVIP % pl 38 58.56  3.33 56.06 3.41 54.75 3.63 -2.30 2.09 191 220 3.16 255
correct ZA 35 53.36 3.52 55.00 3.14 56.50 2.71 5.57 218 229 229 -2.14 2.66
RVIP RT pl 38 489.6 8.53 497.7 856 499.3 878 -1.23 6.55 0.52 618 7.24 7.69
msec ZA 35 509.4 7.8 514.2 8.11 528.2 887 -12.4 6.83 -10.1 6.44 -20.6 8.01
RVIP FA pl 38 245 034 1.63 0.29 1.40 o0.20 -0.21 0.52 -0.16 032 -0.32 0.30
No. ZA 35 3.51 072 3.00 045 251 037 -1.26 0.54 -0.86 0.33 -0.31 0.31
Serial 3 pl 38 33.56 237 36.54 2.50 36.90 237 4.47 1.06 3.32 1.03 2.95 1.11
Correct No. ZA 39 3254 232 34.15 233 34.08 241 3.80 1.04 3.67 1.01 3.59 1.09
Serial 3 pl 38 136 028 213 036 1.74 032 0.00 037 -0.63 0.44 0.17 045
Error No. ZA 39 2.15 038 2.33 037 279 042 0.00 037 0.21 043 -0.21 0.45
Serial 3 pl 38 3492 235 38.67 243 38.64 237 4.47 097 2.68 094 3.12 1.06
Total No. ZA 39 34.69 224 36.49 233 36.87 240 3.80 0.96 3.87 092 3.39 1.05
Serial 7 pl 38 2131 197 23.10 207 2233 1.89 1.92 081 1.68 0.73 2.58 092
Correct No. ZA 39 19.67 1.67 21.21  1.80 19.69 1.77 1.21 0.80 1.05 072 3.05 0.90
Serial 7 pl 38 2.28 030 218 034 241 034 -0.51 044 -0.16 0.39 -0.21 0.55
Error No. ZA 39 2.67 044 256 033 3.90 0.54 0.44 043 0.51 039 -0.82 0.54
Serial 7 pl 38 2359 191 25.28  2.04 2474 1.89 141 072 1.53 068 2.37 083
Total No. ZA 39 2233 156 23.77 171 2359 1.63 1.64 071 1.56 067 2.23 0.82




Continued — Table S6. (part 2)....

Day 56 Assessment (change from baseline)

1-hour post-dose 3-hour post-dose 6-hour post-dose ANOVA
Rep 1 Rep 2 Rep 3 Rep 1 Rep 2 Rep 3 Rep 1 Rep 2 Rep 3 F P
Mental pl 39| 597 312 13.59 3.04 577 321 | 1131 320 1659 336 11.87 330 | 1826 312 2223 335 17.82 320 | TxA 1.88 0.3
Fatigue (mm) zA 39 0.44 3.12 -3.05 3.04 -6.39  3.21 7.95 3.20 441 336 1.46  3.30 8.10 312 7.08 335 213 320 | T 8.01 001
RVIP % pl 38| -0.07 264 -0.72 245 -0.99 252 | -296 286 -3.09 213 -2.83 237 -3.75 273 -408 256 572 269 | TxA 0.87 046
correct ZA 35 757 275 1.00 2.56 071 262 | 457 298 -1.36 222 -3.86 247 3.00 284 -407 267 -771 281 | T 070 041
RVIP RT pl 38 2.96 7.46 4.55 6.11 172 631 1.73 843 3.74 678 1.19 720 501 874 -157 741 244 639 | XA 3.74 0.6
msec ZA 35| -12.0 777 -4.92 636 221 658 | -11.9 878 520 706 -106 7.50 233 911 -894 772 -145 666 | T 0.82 048
RVIP FA pl 38| -145 050 -0.32 035 021 035 | -1.24 048 063 036 -021 031 -1.24 052 -0.68 040 -011 035 | TxA 3.24 0.8
No. ZA 35| -1.89 052 -1.03 036 -0.80 036 | -2.14 050 -1.37 037  -0.77 032 214 055 -1.14 042 051 036 | T 0.11 0.95
Serial 3 pl 38 7.74 1.06 4.82 1.17 4.45 1.39 7.03 1.08 295 1.09 2.55 145 7.76 095 400 1.28 345 164 | XA 6.42 0.0
Correct No. ZA 39 7.82 1.05 490 1.15 3.72 137 8.08 1.07 7.49 108 6.85 1.44 6.85 094 3.92 127 228 162 | T 032 057
Serial 3 pl 38 0.97 055 -0.21 047 -0.24 049 0.74 045 -0.16 042 0.61 051 021 047 -042 056 013 067 | XA 211 0.0
Error No. ZA 39 0.92 054 0.74 047 0.90 048 0.69 0.44 -0.13 o042 0.03 0.50 1.21 046 049 055 041 o066 | T 0.73 040
Serial 3 pl 38 8.71 1.01 461 1.13 421 121 7.76  1.05 2.79  1.09 3.16 136 7.97 09 3.58 1.17 3.58 158 | TxA 5.03 0.00
Total No. ZA 39 8.74 0.99 5.64 1.12 462 1.19 8.77 103 7.36  1.08 6.87 134 8.05 095 441 115 269 156 | T 0.73 040
Serial 7 pl 38 4.18 088 2.87 070 3.55 1.08 5.45  0.94 3.82 091 3.45  1.00 6.13 098 3.89 0.89 355 123 | TxA 112 034
Correct No. ZA 39 3.10 087 2.74 0.69 464 1.06 5.05 093 436 090 510 099 541 097 1.85 087 351 122 | T 0.04 084
Serial 7 pl 38| -0.16 057 -0.21 052 0.40 073 | -0.55 041 042 046 -0.11 o060 -0.34 049 -0.18 058 0.18 089 | XA 1.24 030
Error No. ZA 39 1.67 0.56 1.03 051 -0.26 072 0.46 041 0.56 0.45 0.13  0.59 0.64 049 192 057 082 08| T 2.00 0.16
Serial 7 pl 38 4.03 0.89 2.66 0.67 3.95 094 490 088 3.40 086 3.34 094 5.79 088 3.71 082 3.74 127 | XA 114 033
Total No. ZA 39 4.77 088 3.77 0.66 439 092 551 086 492 085 523 093 6.05 087 3.77 081 433 125 | T 0.48 0.49




Table S7. State-Trait Anxiety Inventory. Showing data (average plus SEM) for the pre-dose assessments
on Day 1 and Day 56. The ANOVA columns show the F scores and probabilities from the two-way
ANOVA for that outcome: DxT = the day x treatment interaction term; T = the main effect of treatment

term.

Visit ANOVA
N Day 1 Day 56 F T
State-Trait Anxiety | Pl 39 29.49 1.10 3038 1.14 DxT  0.25 0.62
Inventory (state) ZA 40 31.78 1.24 31.93 1.06 T 1.804  0.183




Table S8. Acute effects of ZA on cerebral blood-flow parameters (total haemoglobin, deoxygenated haemoglobin, oxygenated haemoglobin, % oxygen
saturation) on Day 1. Data are means (plus SEM). Pre-dose baseline data and data from each individual post-dose epoch are presented. The probability from
the planned comparisons (P) between treatments at each epoch are also shown.

Total Haemoglobin (uM) Deoxygenated Haemoglobin (LM) Oxygenated haemoglobin (uM) % oxygen saturation
placebo ZA P placebo ZA P placebo ZA P placebo ZA P
Pre-dose
Baseline 35.7 150 40.52 2.10 12.6 0.59 13.60 0.83 23.07 138 26.92 1.48 64.70 1.28 66.30 1.24
Rest 1 -0.27 085 -0.49 0.83 ns 0.31 o030 0.07 0.29 ns -0.58 0.65 -0.55 0.64 ns -0.95 047 -0.63 046 | ns
B Rest 2 -0.39 087 -0.57 085 ns 0.28 0.28 -0.08 027 ns -0.67 067 -0.49 0.65 ns -1.01 043 -0.30 0.42 | 0.002
T% 3s -0.04 092 -0.62 0.89 <0.001 0.25 031 -0.09 o0.30 ns -0.29 o0.70 -0.54 0.68 ns -0.63 049 -0.39 048 | ns
_g 7s 0.06 094 -0.53 092 <0.001 0.06 032 -0.23 032 ns 0.00 o072 -0.29 0.70 ns -0.03 051 0.05 0.50 | ns
S RVIP 1 0.00 093 -0.94 091 <0.001 -0.06 0.32 -0.29 031 ns 0.07 0.69 -0.66 067 <0.001 0.24 046 -0.17 045 | ns
E RVIP 2 0.00 093 -0.96 0491 <0.001 -0.12 033 -0.30 0.32 ns 0.13 o0.68 -0.66 0.67 <0.001 0.38 047 -0.15 0.46 | ns
_;:LL 3s 0.02 095 -0.61 0.93 <0.001 -0.02 032 -0.35 031 ns 0.04 o072 -0.26 0.70 ns 0.18 0.50 0.21 049 | ns
§ 7s 0.02 096 -0.65 0.93 <0.001 -0.09 033 -0.41 032 ns 0.11 o073 -0.24 071 ns 0.31 o051 0.34 050 | ns
; RVIP 1 -0.04 096 -0.80 0.93 <0.001 -0.22 035 -0.57 034 ns 0.18 071 -0.23 0.69 ns 0.60 0.54 0.58 0.53 | ns
g RVIP 2 0.04 1.00 -0.91 097 <0.001 -0.19 036 -0.49 0.35 ns 0.24 0.73 -0.42 071 <0.001 0.59 054 0.32 052 | ns
3 3s 0.12 095 -0.42 092 <0.001 0.00 031 -0.39 031 ns 0.12 074 -0.03 072 ns 0.21 0.56 0.48 0.55 | ns
.; 7s 0.14 099 -0.33 097 0.01 -0.04 033 -0.39 032 ns 0.17 0.78 0.06 0.76 ns 0.33 058 0.57 0.56 | ns
& RVIP 1 0.13 099 -0.67 0.96 <0.001 -0.23 034 -0.47 033 ns 0.36 075 -0.19 0.73 0.002 0.82 0.55 0.53 054 | ns
RVIP 2 0.10 1.01 -0.82 0.98 <0.001 -0.24 035 -0.54 0.34 ns 0.34 077 -0.28 0.75 <0.001 0.79 0.55 0.57 054 | ns




Table S9. Global effects of ZA on cerebral blood-flow parameters (total haemoglobin, deoxygenated haemoglobin, oxygenated haemoglobin, % oxygen
saturation). Pre-dose and post-dose resting raw data (mean plus SEM) from Day 1 and Day 56 are presented. The ANOVA columns show the F scores and
probabilities from the two-way ANOVA for each outcome: DxT = the day x treatment interaction term; T = the main effect of treatment term.

Day 1 Day 56 ANOVA

Pre-dose Post-dose Pre-dose Post-dose F P
Deoxygenated placebo 12.16 073 1242  0.65 1211 o071 1242  0.66 DxT 028 0.60
Haemoglobin ZA 13.50 o0.71 13.55 0.64 13.20 o0.70 13.35 0.64 T 1.54 0.22
Oxygenated placebo 23.47 155 2279 1.32 24.47 163 23.47 135 DxT  2.18 0.15
haemoglobin ZA 27.00 1.51 2630 1.29 26.35 1.59 2540 1.32 T 1.99 017
Total placebo 35.47 2.01 35.21 1.72 36.58 212 35.79 182 DxT 247 0.12
Haemoglobin ZA 40.50 1.96 39.95 167 39.55 2.06 38.90 177 T 244 0.13
% oxygen placebo 64.79 1.28 63.89 1.21 66.11 1.29 64.89 1.13 DxT 2.14 0.15
saturation ZA 66.30 1.25 65.75 1.18 65.90 1.25 65.15 1.11 T 0.29 0.59




Table 510. Acute and chronic effects of ZA on haemodynamic responses to task performance. Mean (plus SEM) data for each cerebral blood-flow parameter
(total haemoglobin, deoxygenated haemoglobin, oxygenated haemoglobin, % oxygen saturation) for the immediately pre-task resting baseline and for each
task performance epoch are presented. The probability from the planned comparisons (P) between treatments at each epoch are also shown.

Oxygenated haemoglobin Deoxygenated Haemoglobin Total Haemoglobin % oxygen saturation
‘ ‘ Placebo ZA ‘ P ‘ Placebo ZA ‘ P ‘ Placebo ZA | P ‘ Placebo ZA P
DAY 1
Resting baseline 22.79 1.32 26.30 1.29 12.42 0.65 13.55 0.64 35.21 1.72 39.95 1.67 63.89 1.21 65.75 1.18
3s 0.28 0.15 -0.02 0.16 ns 0.01 0.07 -0.08 0.07 ns 0.28 0.15 -0.10 0.16 | 0.006 0.23 0.19 -0.03 0.17 ns
= | 7s 053 021 023 022 ns -0.19 0.09 -0.23  0.09 ns 0.34 0.19 0.00 0.20 | 0.031 078 0.26 029 0.24 ns
J]
& RVIP 1 0.59 0.20 -0.13  0.20 | <0.001 -0.30 0.10 -0.28 0.10 ns 030 0.18 -0.42 0.18 | <0.001 1.04 0.26 0.57 0.21 <0.001
Q
£ RVIP 2 0.68 0.23 -0.14 0.23 | <0.001 -0.35  0.10 -0.30 0.11 ns 033 0.22 -0.43 0.22 | <0.001 120 0.29 0.68 0.24 <0.001
Q
£ _§ 3s 052 0.26 026 0.26 ns -0.29 0.11 035 0.11 ns 023 0.24 -0.09 0.25 | 0.050 0.94 0.31 0.59 0.30 ns
§. 2 |7 062 0.25 0.28 0.26 | 0.039 036 0.11 -0.40 0.12 ns 0.26 0.25 -0.12 0.26 | 0.005 113 031 0.67 0.31 ns
< E RVIP 1 074 0.24 0.29 0.24 | 0.001 -0.46 0.14 -0.57 0.15 ns 0.28 0.24 -0.28 0.25 | <0.001 1.45 0.33 0.85 0.32 ns
©
- E RVIP 2 079 0.24 0.10 0.24 | <0.001 043 0.14 049 0.14 ns 036 025 0.38 0.26 | <0.001 1.44 0.32 0.94 0.30 <0.001
“3 3s 0.62 027 049 028 ns -0.29 0.10 039 0.11 ns 033 026 0.10 0.26 ns 1.05 0.33 0.61 0.32 ns
-1
E 7s 0.68 0.32 0.59 0.33 ns -0.33 012 039 0.12 ns 0.35 0.32 0.20 0.33 ns 116 0.36 0.66 0.38 ns
< | RVIP1 0.90 0.29 0.33 0.30 | <0.001 -0.48 0.11 -0.47 0.12 ns 0.42 031 -0.14 0.31 | <0.001 1.66 0.31 0.90 0.32 <0.001
RVIP 2 0.88 0.29 0.24 0.30 | <0.001 -0.50 0.12 -0.54 012 ns 0.38 029 -0.30 0.30 | <0.001 1.67 0.34 1.00 0.30 <0.001
DAY 56
Resting baseline 23.47 1.35 25.40 1.32 12.42 0.66 13.35 0.64 35.79 1.82 38.90 1.77 64.89 1.13 65.15 1.11
3s 012 0.14 -0.04 0.14 ns 0.04 0.07 -0.09 0.07 ns 0.16 0.15 -0.13  0.15 ns 0.07 0.19 0.07 0.17 ns
= | 7s 0.27 0.19 012 0.19 ns -0.09 0.09 -0.30  0.09 | 0.001 0.19 0.17 -0.19 0.17 | 0.007 0.51 0.27 0.55 0.25 ns
] RVIP 1 0.38 0.15 -0.20 0.15 | <0.001 -0.19  0.09 -0.20 0.09 ns 019 0.14 -0.40 0.14 | <0.001 029 0.27 010 0.22 0.023
Q
£ RVIP 2 043 0.19 -0.24 0.19 | <0.001 -0.25 0.09 -0.18 0.09 ns 0.17 0.19 -0.41 0.19 | <0.001 031 0.29 0.01 0.24 <0.001
Q
£ _§ 3s 0.40 0.24 -0.10 0.25 | <0.001 -0.22 0.11 -0.24 0.11 ns 019 0.22 -0.33 0.23 | <0.001 0.67 0.32 0.18 0.31 ns
§ 2 |7 042 025 -0.08 0.25 | <0.001 -0.27 012 -0.35 0.12 ns 015 0.23 -0.43 0.23 | <0.001 0.80 0.31 045 0.32 ns
x g RVIP 1 0.53 025 -0.14 0.25 | <0.001 -0.30 0.12 -0.29 012 ns 023 0.20 -0.43 0.21 | <0.001 1.04 0.34 031 033 0.003
©
L g RVIP 2 0.58 0.25 -0.15 0.25 | <0.001 -0.32  0.11 -0.28 0.11 ns 0.25 0.23 -0.43 0.23 | <0.001 0.79 0.33 0.26 0.31 <0.001
";] 3s 046 026 -0.03 0.27 | <0.001 -021 0.1 022 012 ns 024 0.23 -0.25 0.24 | <0.001 0.94 034 0.28 0.33 ns
-1
E 7s 0.51 0.31 0.03 0.32 | <0.001 -0.23  0.14 -0.27 0.14 ns 0.28 0.26 -0.23 0.27 | <0.001 1.03 0.37 0.40 0.39 ns
< | RVIP1 061 025 -0.09 0.26 | <0.001 -0.30 0.12 021 0.12 ns 031 0.23 -0.30 0.24 | <0.001 0.99 0.32 0.25 0.33 <0.001
RVIP 2 0.70 0.28 -0.10 0.29 | <0.001 -0.30 0.11 -0.24 012 ns 0.40 0.30 -0.35 0.30 | <0.001 1.03 0.35 0.29 0.31 <0.001




Table S11. Data for the Cognitive Demand Battery outcomes during the gNIRS assessment on Day 1 (all mean plus SEM ). Showing raw data for the three pre-dose
Day 1 baseline repetitions of the battery (undertaken as part of the cognitive assessment) and the three repetitions of the Cognitive Demand Battery during the post-dose
gNIRS assessment.

Assessment
Day 1 Baseline 2 hours post-dose on Day 1
(unadjusted) (change from baseline)

Repetition 1 Repetition 2 Repetition 3 Repetition 1 Repetition 2 Repetition 3
Mental pl 22 47.23 4.25 49.00 4.69 57.14 5.31 9.36 4.70 10.68 4.17 3.14 453
(':n?r::g“e ZA 20| 5585 4.09 62.00 4.41 67.60 4.20 3.10 4.93 0.95 438 515 475
RVIP % pl 22 57.95 4.40 55.11 4.26 53.18 4.75 -1.82 277 023 326 1.02 317
correct ZA 19 60.00 3.94 59.74 3.74 60.26 3.18 4.47 298 0.66 3.51 -1.18  3.41
RVIP RT pl 22| 4933 115 487.7 123 4922 117 -25.6 185 222 189 259 173
msec ZA 19 507.8 9.0 513.9 96 523.1 105 -5.6 199 -5.9 203 -16.2 186
RVIP FA pl 22 241 051 1.45 041 1.45 0.28 -1.68 0.47 -0.59 0.40 -0.05 0.46
No. ZA 19 2.58 067 3.05 051 2.11 040 -0.58 0.51 -1.84 043 -0.95 0.50
Serial 3 pl 21 33.05 252 35.00 2.62 3552 2.05 414 152 405 0091 271 146
CorrectNo. | zA 20 36.95 3.47 39.10 3.38 38.70 3.38 290 1.56 0.80 0.94 1.55 1.50
Serial 3 pl 21 1.38 0.36 219 048 1.76 0.45 0.43 063 -0.62 061 0.81 059
Error No. ZA 20 2.00 048 2.30 043 3.20 0.59 0.50 0.65 -0.05 0.62 -1.15  0.60
Serial 3 pl 21 34.43 257 37.19 256 37.29 212 457 1.42 343 082 3.52 1.30
Total No. ZA 20 38.95 332 4140 3.27 4190 335 3.40 145 0.75 084 0.40 1.33
Serial 7 pl 21 2062 2.13 2276 2.36 21.48 219 338 1.19 1.86 0.90 262 1.30
Correct No. | zA 20 2235 234 23.90 2.59 21.75 2.48 415 1.22 330 092 3.60 1.33
Serial 7 pl 21 214 032 2.05 038 2.38 049 0.19 0.56 0.48 0.48 0.10 0.64
Error No. ZA 20 3.00 0.58 2.85 036 415 082 -0.45 0.58 -0.25 050 -1.15 066
Serial 7 pl 21 22.76  2.07 2481 238 23.86 215 3.57 098 2.33 087 271 111
Total No. ZA 20 25.35 215 26.75 249 2590 2.20 3.70 1.01 3.05 0389 245 1.14



Table S12. Data for the Cognitive Demand Battery outcomes during the gNIRS assessment on Day 56 (all mean plus SEM ). Showing raw data for the three pre-
dose Day 1 baseline repetitions of the battery (undertaken as part of the cognitive assessment) and the three repetitions of the Cognitive Demand Battery during the post-
dose gNIRS assessment on Day 56.

Assessment
Day 1 Baseline 2 hours post-dose on Day 1
(unadjusted) (change from baseline)

Repetition 1 Repetition 2 Repetition 3 Repetition 1 Repetition 2 Repetition 3
Mental pl 21 45.76 4.18 46.76  4.33 55.14 5.16 467 4.17 5.10 4.11 -0.24 536
Fatigue (mm) ZA 19 55.26 4.27 61.42 4.61 67.05 4.39 0.58 4.38 0.58 4.32 -2.05 563
RVIP % pl 21 59.17 4.44 55.71 4.43 53.33 4.97 1.55 3.89 1.19 333 -0.48 3.53
correct ZA 18 59.31 4.10 60.14 3.93 60.42 3.35 6.67 4.20 6.11 3.59 0.14 3.82
RVIP RT pl 21 4924 120 486.4 12.8 4922 12.3 9.6 99 00 73 11 89
msec ZA 18 507.2 9.5 510.2 9.4 520.6 10.8 -2.2 107 -84 79 -189 9.6
RVIP FA pl 21 2.00 032 1.19 0.33 1.43 0.29 -1.29 0.51 -0.43 046 -0.48 035
No. ZA 18 272  0.69 3.22 051 222 041 -1.78 0.55 -1.89  0.50 -0.61 0.38
Serial 3 pl 20 33.60 2.58 3540 2.72 36.05 2.08 575 1.39 5.15 115 485 162
Correct No. ZA 19 37.00 3.65 39.53 3.53 38.84 3.56 5.79 1.43 390 1.18 453  1.66
Serial 3 pl 20 1.45 037 230 049 1.75 048 0.85 0.71 -0.30 o0.61 -0.30 0.53
Error No. ZA 19 2.11 049 232 045 332 061 0.68 0.73 0.05 0.63 -1.05 0.55
Serial 3 pl 20 35.05 2.62 37.70 2.64 37.80 2.16 6.60 1.29 4.85 1.21 4.55 1.68
Total No. ZA 19 39.11  3.49 41.84 3.41 42.16 3.52 6.47 1.33 395 1.24 3.47 172
Serial 7 pl 20 21.25 2.14 2330 242 21.85 2.27 6.75 1.23 4.60 0.99 530 1.38
Correct No. ZA 19 2237 247 2416  2.72 21.74 2.62 6.79 1.26 495 1.02 495 142
Serial 7 pl 20 220 033 2.05 0.40 2.50 049 -0.70 o0.57 -0.10 0.55 -0.85 0.72
Error No. ZA 19 3.16 0.59 2.84 0.38 432 0.85 -0.26  0.59 0.00 o0.56 -0.63  0.74
Serial 7 pl 20 2345 2.06 2535 244 2435 2.20 6.05 096 450 1.00 445 112
Total No. ZA 19 2553 226 27.00 2.61 26.05 231 6.53 099 495 1.03 432 115






