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Substructure match between Aglepristone and Mifepristone

Supplementary figure S1: Maximum common substructure match between 
Aglepristone and Mifepristone computed using rdkit package of python. Tanimoto 

similarity index is 0.96 between the two compounds

Head Fixing Apparatus
The head fixing apparatus used for the experiment is a good alternative to the traditional stereotactic apparatus employed in 
neurosurgery experiments. It would be beneficial for resource compromised research settings. 

Description of the apparatus
The head fixing apparatus has an operating board made up of aluminum 44.2*16.7 cm (S2A – part A) supported over an iron base 
of 53.1*34 cm (S2A – part B). Pillars (S2A – part C) made up of a center core (iron screw) and peripheral hollow (hardened plastic) 
acts as support between the iron base and aluminum board. The iron base has washers on the bottom surface (S2A – part D) for 
balancing the instrument to the horizontal position. Two adjustable rods, each measuring 13 cm with inner end blunt are placed 
on either side of the aluminum platform (S2A – part E). The flexible setup is such that the horizontal rod has mobility in both 
horizonal and vertical directions. Another rod measuring 17.5 cm with a circular tooth holding socket on one end is present on 
the instrument’s front end (S2A – part F). This rod also possesses mobility in both the direction. The tooth holding socket in the 
front helps in keeping the animal’s head still. 

Supplementary figure S2A: The head fixing apparatus used for the conduct of surgery in rat’s skull. The parts of the head fixing apparatus are the operating board (A), iron 
base (B), pillars between the operating board and iron base (C), washers (D), two adjustable rods (E), front rod with a circular tooth holding socket (F). The parts have been 

marked on the figure. The apparatus can be used as an alternative to the stereotactic device resource compromised settings

Weight drop apparatus
Weight drop apparatus has a rigid metal base of dimension 0.5 m (width) by 0.3 m (height) (S2A – part I). Over the base, there are 
three parallel vertical rods of length 2.5 m (S2A – part II). The three vertical rods give the stability to the weight drop apparatus. Six 
detachable cum adjustable clamps are present on the central vertical rod alone (S2A – part III). A transparent calibrated cylinder 
of 2m length and 2 cm diameter impregnated with holes for enabling pin’s passage is clamped to the central rod with the help of 
clamps (S2A – part IV). A protruding extension on the top of the central vertical rod holds a pulley (S2A – part V). A thick nylon 
thread with one end attached to a hook and another end tied to a support is passed through the pulley (S2A – part VII). The hook 
is in turn attached to a 50‑gm vertical slit. Circular weights weighing 50 gm each can be added to the vertical slit (S2A – part VIII).



 Supplementary Figure S2B: The weight drop apparatus for induction of the traumatic brain injury model in rats. The sections A, B, C, D, E shows the different views of 
the weight drop apparatus: A is the front view, B is the top view, C is the lateral view, D is the focused view of the top portion, E is the focussed view of the middle portion. 
The parts of the weight drop apparatus are marked in roman numerals. The weight drop apparatus has the following parts: rigid metal base (I), three vertical rods (II), six 

detachable cum adjustable clamps (III), transparent calibrated cylinder (IV), pulley (V), thick nylon thread (VI), vertical slit with weights (VII). Steps of Feeney's weight drop 
model development
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Steps of Feeney’s weight drop model development
Here, we describe the methodology for induction of Feeney’s weight drop model in a single rat. The rat was anesthetized using 
ketamine (100 mg/kg) and xylazine (10 mg/kg). It was then placed over a head fixing apparatus in a prone position (Rolex 
scientific, India) (Supplementary file and supplementary figure S1). The blunt ends of two lateral rods were kept on the ear sockets 
of the rat. The rat’s incisor (both upper and lower) was placed in the “teeth holding socket” present on the front rod. The front 
rod and two lateral rods were adjusted so that the rat’s jaw would comfortably rest over the apparatus platform. The rat’s scalp 
was shaved using curved scissors & toothed forceps, and the povidone‑iodine solution was used (5% w/v) for sterilization. A 
horizontal rod was placed below the neck of the rat for support. A single vertical incision (approx. 1.5 cm) extending from the 
midpoint of eyes towards the occipital side was made. The incision was kept open with the help of straight artery forceps. The 
underlying fascia (subcutaneous and periosteum) was dissected using micro‑forceps to expose the skull. The right side of the 
skull and bregma (point of intersection of sagittal and coronal suture) were identified. The coordinate of craniotomy is located 
at 1.5 mm posterior, and 2.5 mm lateral to the bregma and is marked using digital vernier calliper. The located coordinates were 
marked using a skin marking pen as a 5 mm diameter circle. 

The dental drill (Marathon 3 Champion, SDE‑M83E) was used for drilling the burr at the located coordinate. The drill was operated 
in a circular fashion covering all over the marked circle. (Supplementary S3 B) At the time of drilling, intermittent irrigation with 
normal saline was carried out. The drilling continued till a single large burr (approximately 5 mm diameter) was created. The 
footplate base was used to confirm the size of burr. The burr needs to hold the base of the footplate for model induction. Once 
the burr of desired diameter was created (measured by Vernier caliper ‑Supplementary S3 C), the rat was immediately shifted 
from head fixing apparatus to weight drop apparatus. (Supplementary S3 A‑F). 

A cylindrical iron mass (0.1 Kg) was kept stationary at a height (constituting a force of 0.96 N ‑ free fall of gravity) of 0.2 m inside 
the transparent cylindrical tube with the help of a pin passing through the sieve (Rolex Scientific, India). A thread was used 
to fasten the top of the hooked cylindrical iron mass with the apparatus through the pulley. The thread was kept slack so that 
adequate tension would develop when the iron mass touches the top end of footplate following the pin’s release. (Supplementary 
figure S2) The rat was placed on a foam sheet such that bottom opening of the cylindrical tube was precisely over the exposed 
area of rat skull. The top end of the footplate was supported by the rim of the lower end of cylindrical tube while the bottom end 
(conical end) was touching the rat’s exposed area (dura). (Supplementary S3 G and H) The pin was swiftly removed, leading to 
the collision of iron mass with the top end of footplate. After the induction of injury, the animal was transferred to the surgical 
table, and dental cement was used to fill the skull’s defect. (Supplementary S3 I) The incised skin was then approximated and 
closed with an intermittent or continuous suturing technique using 3‑0 non‑braided nylon (Ethilon). Neosporin powder was 
applied over the suture site. In the sham group, the exposure of the skull’s dura by craniotomy was followed by refilling and 
suturing. The precautions to be followed by researchers during craniotomy and weight drop procedure are provided under the 
precautionary section of the supplementary material.



Supplementary figure S3: Figure demonstrates the different steps involved for the induction of Feeney’s weight-drop model in rats. (A and B) picture depicting partially 
drilled cortex during the craniotomy procedure and the second image represents a drill with rotates at a speed of 35,000 rpm used to drill precise craniotomy hole; (C) Vernier 

caliper used for measuring the size of craniotomy hole (5mm); (D-F) Craniotomy location was confirmed by visualization of the vein in middle of the drilled area; (G and H) 
Placement of the footplate on the drilled craniotomy hole for dropping the weight; (I) Dental cement used for filling the craniotomy hole following the induction of model. Note: 

The pictures are not of a single rat and are representative images of the procedure
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Methodology of Neurobehavioural Test Assessment

Assessment of motor strength
Grip strength Test
A custom‑made grip strength apparatus was constructed for the experiment. The rat was acclimatized to the experimental 
environment 30 minutes before the start of investigation. A tray with clothes or a sponge was placed below the hanging point on 
the thread to avoid injury. The rat was then placed on the thread such that the forelimbs would hold the thread and the remaining 
part of body would hang freely below. The latency time to fall was evaluated. The cut off time for the experiment was 120 seconds. 
The latency time to fall between the interventions as measured by GPS test were matched at baseline (χ2(5) = 3.792, p = 0.580).

Assessment of motor coordination 
Rotarod Test
A Customized Rotarod instrument (Ugo Basile Rotarod treadmill for rats 7700) was used for the experiment. Three days of 
training was given to the rats before the induction of the model. The data of last day training was taken as baseline reading. 
During the assessment, each trial was conducted for 2 minutes at a speed of 20 rpm (revolutions per minute). The latency to 
fall from the rotating rod was measured as the endpoint. The latency of fall was matched at the baseline across the intervention 
(χ2(5) = 2.145, p = 0.829).

Comparison of ipsilateral versus contralateral motor functioning
Cylinder Test
Borosil glass cylinder with a diameter of 15 cm diameter and length of 35.5 cm was used for the experiment. The rat was held at 
the base of the tail and was transferred into the cylinder. The experimental duration was for 5 minutes, and the entire duration 
was video recorded. The recorded video was analysed manually for the assessing the number of rears of the rat. The derived 
variables were total number of rears, rears involving both limbs, rears involving the right limb alone, and rears involving the 
left limb. The final score was calculated.

Final score= [right limb placement + (both limb placement/2)]/[right limb placement + left limb placement + both limb placement].

The final score for cylinder test between the interventions were not matched at baseline (F(5,42) = 2.810, p = 0.028). Hence the 
baseline cylinder test score was decided to be taken as a covariate for further analysis. 

Vibrissae Evoked Forelimb Placement (VEFP) Test
The rat was held in a prone position (using the nape of the body’s neck and skinfold). The rat’s vibrissae were touched against 
the edge of the table, thereby elucidating the reflex of placing the limbs on the table. Ten trials were repeated for each side 



with an intertrial gap of 10 seconds. VEFP as evaluated by placement of right and left paw were matched at baseline for all the 
interventions, χ2(5) = 4.949, p = 0.422 and χ2(5) = 5.487, p = 0.359 respectively. 

Assessment of overall activity
28‑point neurobehavioral test
The 28‑point neurobehavioral test was conducted according to the Stanford protocol. The scoring of 28‑point neurobehavioral test 
included: circling (0‑4), motility (0‑3), examination of general condition (0‑2), paw placement (1 for each paw), righting reflex (0‑1), 
horizontal bar hanging (0‑3), inclined platform test (0‑3), grip strength (0‑2), contralateral reflex (0‑1), visual forepaw reaching (0‑1) and 
contralateral rotation (0‑1). The 28‑point neurobehavioral test was matched across the intervention at baseline χ2(5) = 7.138, p = 0.211.

Assessment of spatial memory
Morris Water Maze test
MWM consist of a circular platform (187 cm diameter * 62 cm depth), filled with water (up to 34 cm) at a temperature of 24 ± 1 
°C. It is divided into four quadrants using phantom lines. Visual clues are placed on either side of the tank. Ethovision XT 11.5 
(EV115‑06266) was used for automated evaluation. A pre‑training was given to the rats for four days, which was followed by probe 
trial. Rats that passed the probe trial were taken for a further stage of experiment. Probe trial involved conducting the experiment 
post‑removal of the platform and evaluating the mean frequency of entry into the platform quadrant (Northeast ‑ NE in our case) 
and mean cumulative duration spent in the platform quadrant compared to that of other quadrants over 2 minutes as outcome 
parameters. (Supplementary file and supplementary figure S3 and S4) The rats were released from all four quadrants and the cut‑
off time provided for reaching the platform was 2 minutes. Time taken, and distance traveled to reach the hidden platform were 
measured as outcome parameters. The MWM, as assessed by the time taken to reach the platform and cumulative distance traveled to 
get the platform, were matched among all the interventions at baseline, χ2(5) = 2.081, p = 0.838 and χ2(5) = 2.341, p = 0.8 respectively.

Methodology of the sacrifice of brain and organ extraction
Material required
Fluid for perfusion either normal saline or PBS; Tray covered with a tissue paper; Large scissors, small and curved scissors, scissors 
and forceps to hold the skin; Container filled with PBS and appropriately labeled; Ketamine; 20 ml syringe with 16 gauge needle; 
11 surgical blade with the blade holder; Circular metal rod for cervical dislocation; Sterilization solution.

Procedure
The rat was given an adequate lethal dose of anesthesia (150 mg/kg of Ketamine) and kept in the supine position on a large tray. 
An incision was made in the midline between umbilicus to xiphisternum and on reaching the xiphisternum, the incision was 
continued as a slant line along the thorax border. The thorax’s flap was raised above in the upper and lateral direction, and the 
abdomen’s skin was exposed by the lateral movement. The left atrium was visualized without any maneuver (in most cases), 
but the overlying part of the lung was moved in some cases. A small puncture was then made on the ventricle of the heart using 
a 16‑gauge needle. An alternative to gauge needle is to create a puncture using a surgical blade. The blood will then diffuse out 
through the puncture. Concurrently, saline loaded 20 ml syringe fitted with a 16‑gauge needle was poked into the heart’s left atrium. 
The saline was pushed into the left atrium after confirming the needle’s position with a slight withdrawal of the syringe’s plunger.

The rat was then turned to the prone position, and cervical dislocation was carried out. The fingers were used to palpate the 
neck’s back at the junction between the head and neck (cervical joint). The finger will be able to feel the dislocated joint. A pair 
of medium‑sized scissors was taken, and the head was severed from the body at the junction. The ears were used as a support 
during this procedure, and the cut was made with the least possible attempt. The head was removed, and the base of the skull 
was visualized. The base was cleaned entirely and shaved using scissors. The base of the brain was visualized as a white part. A 
pair of small, curved scissors were inserted into the foramen near the midbrain side. The cut was made along the longitudinal 
direction in the skull till the midpoint of the eyes. Without removing the scissors from the position, the scissors were turned 
perpendicularly to cut the skull along the lateral side till the foramen. The cut ends of the skull were now opened, and the brain 
was exposed. The base of the brain at the posterior end was cut and discarded. The artery and fascia along the anterior and 
lateral sides were freed to release the brain. The brain was removed and was transferred into an appropriately labeled container 
containing a PBS solution. The container was closed and transferred immediately into the icebox. The box was finally transported 
to the refrigerator within 1/2 hour. 

A single lobe of the liver, single lung, single kidney, and heart were dissected and stored in a 10% formalin filled labeled container. 
The 10% formalin was changed on the subsequent day. A small slice of the liver, lung, and a coronal portion of the heart and 
kidney were transferred into a new labeled box, closed with the lid, and processed as per routine protocol to form paraffin blocks. 
A microtome was used to cut thin slices and then these slices were fixed on a glass slide for Hematoxylin and Eosin (H and E) 
staining.

Methodology of Immunohistochemistry assay
Material required
Paraffin fixer; Microtome and glass slides; Para‑l‑lysine coated slides – manually prepared; Primary antibody for Bcl‑2 (1:100), 
BAX (1:50) and M30 (1:50) cytochrome ‑ quantity required per slide was 100 µl; Secondary antibody (Readymade ‑ Anti‑rabbit 



monoclonal antibody); Horseradish Peroxidase (HRP‑2); Hematoxylin staining; Xylene ‑ 5 containers; Ethyl alcohol in 4 boxes with 
the concentration of 100%, 100%, 70%, 50%; DAB solution, Scott’s solution, and Mounting agent; Tris buffer and Citrate buffer; 
Burner or cotton soaked in spirit; Hydrophobic pen. The manufacturer protocol with customization based on our laboratory 
conditions was followed. 

Pre‑procedure
The area of interest (the parietal lobe, part of the temporal lobe below the parietal lobe, and the adjacent midline area) were 
dissected from extracted brain samples and transferred to labeled fixing boxes. The labeled fixing boxes were then processed as 
per protocol to form paraffin blocks. The slices were cut using a microtome, and then cut pieces were placed in a regular glass 
slide. For immunohistochemistry, the slices were kept on a para‑l lysine coated slide. The coated slides were heated for facilitating 
the process of fixing on the slide. 

Procedure
On the day of staining, the slides were incubated for 10 min at 65°C. The next step was deparaffinization, which involved 
successive dipping of slides in 5 containers of xylene (100%). The dipping time was 2 min for the first three containers and 
4 min for the last two boxes. The dipped slides should be intermittently shaken gently. The rehydration procedure involved 
dipping in 4 containers containing alcohol at 100% concentration, 100%, 70 %, and 50%, respectively. The slides were then 
washed in running water for 30 seconds. The next step involved the retrieval of antigen using the PTLINK method. The 
slides to be stained with Bcl‑2 were dipped in Tris buffer (pH 9), and the slides to be stained with BAX and M30 Cytodeath 
were immersed in citrate buffer (pH 6) for 90 minutes, followed by blocking of antigen using hydrogen peroxide. 10 ml of 
hydrogen peroxide was added to the container containing slides in the water at room temperature for 10 minutes. The dipped 
solution was discarded, and the slides were washed in running water. The slides were then immersed in PBS solution for 5 
minutes at room temperature. The slide was taken, and the area around the tissue was wiped using tissue paper. The tissue 
of interest was then marked using a hydrophobic pen. The appropriately diluted primary antibody (100µl) was applied to 
the slides kept at room temperature in a slide box and were incubated for 90 minutes. The slides were then dipped in PBS at 
room temperature. The secondary antibody and Horseradish Peroxidase (HRP‑2) enzyme were then applied successively to 
the slides, and an incubation time of 15 min was given for each reagent at room temperature. The slides were then dipped 
in PBS. The DAB solution was added over the slide, and a waiting time of 2 to 10 min was given for color development. The 
slides were then washed in running water and kept in a container containing hematoxylin for 2 min. The slides were again 
washed in running water and held in a box containing Scott’s solution for 2 min, followed by air drying. The mounting 
solution was applied on the slides, and the slide was covered with a glass cover. The slides were then visualized using a 
compound microscope.

Precautionary Steps 

During craniotomy
• The identification of bregma is an essential step in the craniotomy technique. It is identified at the intersection of the frontal and 

parietal bone on the anterior side of the skull just behind the eyes. The ridge in between the eyes could at times be mistaken 
for bregma. Here are some suggestions for identification of bregma:
• Bregma would look more like a cross than a ridge. 
• Scraping the floor of the skull with scalpel and beaching the surface helps in better visualization. 
• The bone in front of bregma would be whiter than the bone behind. 

• During drilling, the slipperiness on the skull’s surface could lead to the displacement of the drill and accidental injury to the 
brain and adjacent structure. Here are some suggestions for the prevention of unintentional injury. 
• Scrap the surface of the skull with curettage before drilling the skull. 
• The electric drill should be operated at different angles during drilling process.
• To remove left‑over bone at the edges, drill from the periphery.
• Intermittent irrigation would help in preventing damage to the brain by absorbing the generated heat. 

During sacrifice and brain and organ extraction
During the cervical dislocation, a click sound would be heard with the proper dislocation. The utilization of chloroform is against 
the ethical guidelines for euthanasia and is to be avoided.

Proper irrigation with PBS was essential, and irrigation was continued till the blood‑stained fluid returning from 
the puncture on the left ventricle would turn completely colorless. The liver also served as a marker for the extent of 
irrigation, with its color‑changing from dark brown to coffee bean with proper irrigation. False irrigation techniques such 
as rinsing with less PBS or undertaking perfusion with inadequate fluid would lead to bloodstains in the extracted brain. 
The quantity of the irrigating fluid used (500 ml of PBS or NS) and the time of irrigation (15 to 30 minutes) influenced 
successful irrigation. 



Extreme care should be taken while removing the brain of the rat. The scissors used for cutting the skull could injure the brain 
if care was not exhibited. Small‑sized scissors with a curved blade helped removing the brain without damage. After removing 
the brain of the rat, the removed specimen was examined for its complete integrity. In some cases, if care was not shown during 
the removal, a portion of the brain could be left‑over with the meninges. One of the reasons for preponderance of adhesion, is 
the stickiness of the ischemic brain to the dura. 

During the organ block formation, care is to be taken to avoid placing a large chunk of the organ which could impede the block 
formation. During the coronal section, the heart can be easily distinguished with the presence of a cavity at the center. On the 
contrary, kidneys won’t have a cavity at the center. The lung can be identified using its white color and characteristic lobulated 
appearance.

During immunohistochemistry 
In the first step of immunohistochemistry staining, post‑incubation, the slide should be dipped immediately in a xylene 
container. During the entire process of preparation, the slides should never go dry. The dryness of the slide would results 
getting void. The chance of getting dry increases during the step of adding primary antibody where the slides are removed 
from PBS. The amount of secondary antibody to be added would depend by the size of the tissue on the slide. The secondary 
antibody and enzyme need to be maintained in the cold chain during the entire procedure. The slide needs to be wiped with 
tissue paper before the addition of the primary antibody. A hydrophobic pen can be used for marking the area of tissue in 
the slide.

Following application of DAB solution, the formation of color is taken as the endpoint. Vigorous shaking of dipped 
slides in PBS should be avoided, as it can lead to the uprooting of the tissue from the slide. The purpose of xylene’s 
addition is to remove the wax used for the formation of paraffin blocks, so that antibody can interact with the epitope 
of interest.

Pre‑training of rats in the MWM experiment

Supplementary figure S4: The mean frequency of entry into the platform quadrant 
(Northeast quadrant) (A) and cumulative duration spent in the platform quadrant 

(B) were compared to that of other quadrants. Abbreviations: NE – Northeast; NW – 
Northwest; SW – Southwest; SE – Southeast stand. ** represent P < 0.01. P <0.05 

was statistically significant
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Supplementary figure S5: The representative heatmap of the rat’s path during 
the training session in Morris Water maze. The rat was released from the quadrant 

diagonal to the platform. The training days are represented in A (Day 1), B (Day 
2), C (Day 3), and D (Day 4). The rat did not reach the platform on day 1. The rat 

reached the platform on day 2 in a longer path than day three and day 4
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Assessment of body weight

Supplementary figure S6: The weight of rats as assessed at baseline, EO1W, EO2W, EO3W. A represents a bar plot, and B represents a line diagram. The within-subject 
analysis of time points showed significant difference for all the interventions namely control (0.009), sham (<0.001), Aglepristone 10 mg/Kg (0.005), Aglepristone 20 mg/Kg 
(0.006), and STP 100 mg/Kg (<0.001) except STP 50 mg/Kg (0.139). Post-hoc paired test for the significant groups is shown in the table below (Supplementary Table 1). P 
<0.05 was considered statistically significant. Abbreviation: ns stands for non-significant; EO1W – End of 1st week; EO2W- End of 2nd week; EO3W – End of 3rd week; STP – 

N-Salicyloyltryptamine
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Supplementary Table 1: Post‑hoc comparison 
between the different time points for the interventions 
significant  in one‑way  repeated measures ANOVA
Intervention Timepoint Comparator Time point P 
Control Baseline EO1W 0.399

EO2W 0.004
EO3W 0.143

EO1W EO2W 0.399
EO3W 0.143

EO2W EO3W 0.001
Sham Baseline EO1W 0.317

EO2W 0.174
EO3W 0.001

EO1W EO2W 0.914
EO3W 0.004

EO2W EO3W 0.001
Aglepristone 10 
mg/Kg

Baseline EO1W 0.070
EO2W 0.163
EO3W 0.450

EO1W EO2W 0.978
EO3W 0.031

EO2W EO3W 0.091
Aglepristone 20 
mg/Kg

Baseline EO1W 0.504
EO2W 0.954
EO3W 0.112

EO1W EO2W 0.052
EO3W 0.003

EO2W EO3W 0.003
STP 100 mg/
Kg

Baseline EO1W <0.001
EO2W 0.230
EO3W 0.066

EO1W EO2W <0.001
EO3W <0.001

EO2W EO3W 0.001
P<0.05 was kept as statistically significant. P value was computed by pairwise 
t‑test for the significant groups



Additional histopathological slides for STP 100 mg/Kg showing neuroprotection property

Supplementary figure S7: STP 100 mg/kg group showing signs of recovery. In histopathological examination, the layers of the cortex other than the molecular layer was 
well-preserved with presence of mild gliosis in the molecular layer alone (Figure S6 – A and B). Mild perivascular lymphocytic infiltration was seen, and this represent a sign of 

recovery reaction (Figure S6 – C). STP stands for N-Salicyloyltryptamine 
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