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Introduction ECT significantly suppresses formalin behavioral response
1.8 . . L
Electroconvulsive therapy (ECT) has been utilized for several decades, particularly in major depressive and psychologi- cormalin Flgurg 1. Behavioral testing in the
cally impaired patients. To test if ECT is effective in relieving pain, we utilize local field potential (LFP) to show the chang- » formalin-only group (n = 6) versus + Results from the behavioral testing reveal a significant decrease in pain-score when ECT is administered, spe-
es in power in four regions of the rat brain from intracranially implanted electrodes: anterior cingulate cortex (ACC), bilat- —o— ECT+FEormalin ECT combined with formalin group Cifically between the 30 to 55 min post-formalin without a difference in the sequencing of formalin-ECT or ECT-
eral central amygdala (CeA), and the ventral tegmental area (VTA). The LFP was recorded in three separate formalin- 1.4 (n = 6) during each 5-minute test . . . . .. .
induced nociceptive conditions: formalin-only (control), ECT post-formalin, and ECT pre-formalin. The multi-ECT shock " . . interval. The pain score trend re- formalin. This data demonstrates the analgesic role that ECT plays in formalin-induced pain.
consisted of three parameters of 50pulse/s, 0.7ms, 2s at 5SmA, 20mA, and 50mA delivered three times, 10-15s apart. 1.2 T * veals a sianificant decrease when + An increase of power was observed post-formalin injection (group A).
Power spectrum analysis revealed a mixed effect: ECT-induced inhibition, excitation, or no change. Additionally, formalin @ : _ 9 o _ _ _ . , e et e o .
behavioral testing was conducted in a free|y_moving rats. In the two conditions of formalin-ECT and ECT_forma“n, under E 1.0 : : ECT is administered In compari- ¢ FOrma“n fO||OW€d by ECT adm|n|Strat|On (gl’OUp B) revealed a trend Of brlef |nh|b|t|0n Of fOrma|In-IndUCed aCt|V|'
brief 2% isoflurane, 3% formalin was administered and the parameters of the three ECT stimulations were delivered at 50 = T * - son to the formalin-only group. ty in all four brain regions, whereas ECT administration followed by formalin ( ) demonstrates a facilita-
pulses/s, 0.7ms, 50mA for 2-seconds, 10-15s apart. Results revealed a significant decrease in pain-score when ECT is E 08 | Results reveal a significant differ- tory effect. Furthermore, the ECT-induced increase or decrease of power has a short duration of a few seconds
administered, specifically between the 30-55min post-formalin mark, without a difference in the sequencing of formalin- Y ence between the 30 to 55min f Ut ling that ECT d " 1 Iasti fracts. but rath hibit brief effect
ECT or ECT-formalin. Our LFP and behavioral results strikingly demonstrate the analgesic effect that ECT may evoke. 0.6 . . . to a few minutes, revealing tha O€sS not exert long-lasting efiects, but rather exnibits a briet effect.
time points between groups. This .. . . . . . .
. behavioral testing data demon- + Due to the ECT administration followed by formalin ( ) condition not demonstrating as salient of an in-
strates the analgesic effect ECT h.|b|tory LFP effgct as the formalin follpwed by ECT adm.lnlstratlon (group 5) condition, we lead to t.he conclu-
0.2 \ | may evoke. ** represents p < .05, sion that administering ECT after a pain-inducing event displays a trend that it may be the most effective.
0.0 ' ** represents p < .01, ™** repre-
Behavioral testing: 0 5 10 15 20 25 30 35 10 45 50 55 s0 sents p <.001.

In 12 male Sprague Dawley freely-moving rats (N = 12) ranging between 333 and 3649, behavioral testing was conducted. In Time (min)
the control condition (n = 6), 50 pl of 3% formalin was injected into the left hind paw. The rat was then immediately transferred to
a large clear box to observe specific pain-related behaviors such as “paw down,” “paw up,” and “paw licking.” In one experi-
mental condition (n = 3), 50 pl of 3% formalin was injected into the left hind paw and then given three ECT stimulations at 50
pulses/s, 0.7ms, 50mA for 2-seconds, each stimulation given 10-15s apart. During the procedure, the animal was kept under Resu Its
brief 2% isoflurane inhaled anesthesia. In the next experimental condition (n = 3), the parameters remained the same, only this
time, the set of three ECT stimulations were administered first, immediately followed formalin. Thereafter, in both conditions, the | .
rat was immediately transferred to the clear box to begin behavioral observation. Concluding data analysis, there were no signifi- (A) ! (B) Group B: Formalin followed by ECT (105 data) : (C) Groups A, B and (5min data)
cant differences between the two experimental conditions, so they were merged to the “ECT + Formalin” group (Figure 1). | |
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32 male Sprague Dawley rats (N = 32) with a ranging weight between 318 and 444g were used in this study. The appropriate 401 |40 40 1 40 1 40 4 | e o+ | #i . t ' ]] o ;{I §f+ﬂﬁff+_ | e Tls1
food and water were available to the animals, and housing consisted of cages in a 12/12h light/dark cycle. The Institutional Ani- * L0 0 M0 01 | : | . 1 | [ | 1L (il i_I'J ETT-TL l 1y ! i ~_ '1t I [ 1] 1 1 | 1 J I 1TT1 i 1111 J\ | ‘ |
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Four 0.010-inch electrodes were separately implanted into four regions of brain: right » L >0 >0 201 i . | | - ;- N
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hind paw of the rat. Continuously, the LFP recording continued for an additional 60 minutes (group A). | : . "t i
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ECT unit (57800 by Ugo Basile, Italy) was utilized for the stimulation. The LFP signal was recorded for a baseline of 10 2 L0 "1 01 “0 1 | P o] HHEnT f* f _j:
minutes. In the first experimental condition (n = 12), following the baseline recording, a 50 pl 3% formalin injection was adminis- 7 D0 20 20 30 | - rfaEbibUEbNEE A1 i ' JFF T L
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50mA for the last set of stimulations (group B). In the second experimental condition (n = 10), the 10-minute LFP baseline re- 1 ! 1 T ) ! f f f f .h e u
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cording remained the same. This time, the stimulations were administered immediately after baseline recording. The ECT param- ] _ _ _ _ _ o . _
eters for the stimulations remained the same as they did for the first experimental condition. 10-minutes after the completion of Figure 2. (A) Representative formalin-only power spectrum analysis trace. (B) Power spectrum analysis every 10 seconds for formalin followed by ECT administration (group B) in the ACC, VTA, left central amygdala (L-CeA), and right central amygdala (R-CeA). (C) Power spec-
the stimulations, the formalin injection was administered. The LFP recording continued for 60-minutes ( ). trum analysis every 5-minutes in all 3 groups: formalin-only, formalin followed by ECT administration, (groups A — blue bar, B — orange bar, and , respectively) in the ACC (n =5, group A; n =6, group B;
_ ), VTA (n =5, group A; n =5, group B; ), left CeA (n =4, group A; n =6, group B; ), and right CeA (n = 3, group A; n =9, group B; ). Note: red arrows indicate formalin injection whereas orange and grey arrows indicate ECT ad-
Data analysis: ministration. The thickness of the arrows represents each ECT stimulation intensity, starting with the thin arrows depicting the weakest stimulation. ' indicates significant difference between groups A and B, or group A and C, depending on the location, '+’ indicates significant differ-
The raw data of LFP recorded fr_om the module was processed by power spectrum analysig With_the Custom program of ences between groups B and C. * indicates p < .05, ** indicates p < .01, *** indicates p < .001, and is the same for the symbol ‘+.’
MATLAB. The power was calculated in MATLAB every ten-seconds, we then averaged the power intensity depending on the du-
ration. Finally, the power of each frequency band was normalized by the average power of the baseline. Next, the raw data was
imported into Spike2 to analyze the data in power spectrogram and waveform graphs. A mixed-design analysis of variance =
(ANOVA) was utilized in SPSS to determine statistical significance. Refe re n Ces C O n CI u s I O n
Electrode verification:

To verify that electrode placement was inserted into the correct corresponding brain regions, a Nissl histological staining was 1.Paxinos, G., & Watson, C. (1997). The rat brain, in stereotaxic coordinates. (6th edition) San Diego: Academic Press. : : : : :

conducted post-mortem. Following electrode verification, electrodes not within range were excluded from this study. 2.Wang, Zhen, and Yuan B. Peng. “Multi-Region Local Field Potential Signatures in Response to the Formalin-Induced Inflammatory Stimulus in Male The behavioral and LFP results demonstrate that ECT evokes an analgeSIC and antl_nOCICeptlve effect.
Rats.” Brain Research, vol. 1778, 2022, p. 147779., https://doi.org/10.1016/j.brainres.2022.147779.
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