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Abstract: Traumatic brain injury (TBI) is a common neurological disorder characterized by high incidence,
disability, and mortality rates, posing a substantial global health burden and socioeconomic burden. The complexity
of its pathology and the scarcity of effective clinical treatments present significant challenges for drug
development. Various animal and in vitro models have been established to simulate TBI and its pathological
sequelae, serving as essential tools for mechanistic exploration and drug discovery. This article provides a
systematic review of the non-clinical evaluation framework for TBI, including the establishment of common
models and key behavioral and molecular pharmacodynamic endpoints. Furthermore, it proposes several
recommendations for standardizing the evaluation strategies of anti-TBI drugs, aiming to offer a structured
reference for future research in this field.
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Weight-drop model

Figure 1 Classification of animal models for traumatic brain injury (TBI)
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Table 1 Comparison of commonly used TBI animal models
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AN ), TBI AR AMEE AL ] 43 g WU AR 13 v A0 4 27 4%
Pk R . WU % B LERE A4 7 3 B0 o 2H 21
VBRI, FAZ O AE T F L A B B T 4k 22450
A7 9 ) 3o e P 22 B 1 0 5 SR ASE AU 4k R 45 4
T2, Wt VR I VR RL BRI 8 SO0E g P P A 1Y
gEA IR, BT RE D A T P B TBI 1 52 28 R
2.1 HRE
2.1.1 Fif{#i5{s (stretch) £ TBI )44 40 L6 BT 58

Model name Injury mechanism  Simulated clinical type

Key pathological feature

Advantage Disadvantage

Diffuse axonal injury,

Cortical necrosis, hematoma,
blood-brain barrier (BBB)

Diffuse injury, BBB

Microstructural damage,

transient functional

Diffuse injury, BBB

Diffuse vascular injury, BBB

Fluid Fluid pulse Diffuse injury, elevated
percussion pressure intracranial pressure (ICP), cerebral edema,
injury (FPI)  transmission post-traumatic epilepsy neuroinflammation
Controlled Mechanical Focal contusion/laceration
cortical impactor
impact (CCI) disruption
High-velocity High-speed Penetrating injury,
projectile penetration simulates gunshot wounds  disruption, edema
Controlled Head inertial Mild TBI/concussion,
concussion motion chronic traumatic
encephalopathy (CTE) impairment
Weight-drop  Gravitational Severe TBI/concussion,
injury (WDI) impact simulates open-head injury disruption, edema
from falling objects
Blast High-pressure Blast-related TBI
overpressure  shockwave disruption
Non-impact  Acceleration- Diffuse axonal injury

acceleration  deceleration

forces

(DAI)

Axonal breakage/swelling,
APP positive, pronounced
injury in white matter tracts
(corpus callosum, brainstem,
internal capsule)

High reproducibility,
controllable severity,
suitable for diffuse injury
Precise parameter
control, excellent
reproducibility, ideal for
focal studies

Often uses large animals,
clinically relevant for
ballistic trauma
Reproducible mild injury

Simple equipment

Simulates unique
biomechanics, high
military relevance
Studies pure inertial/
acceleration mechanics,
high controllability

Requires craniotomy, non-
physiological mechanism,
surgical variability
Requires craniotomy,
injury is localized, high
surgical skill required

High equipment cost, low
survival rate

Injury is mild/transient,
difficult to detect

Poor parameter control,
low reproducibility, risk of
cervical spine injury
Complex equipment, high
cost, complex mechanisms
difficult to parse

Rarely causes severe
contusion or major
hemorrhage, not suitable
for studying mixed TBI
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(reactive oxygen species, ROS) Fl 4 i [Kl - 3
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Table 2 Comparison of common chemically-induced TBI models

Modeling agent Typical concentration ~ Exposure duration

Primary target cell

Simulated TBI pathology phase/mechanism

Hydrogen peroxide 100-300 umol-L™ 2-6h
(HZOZ)[SII
Glutamate!™ 10-100 pmol-L"! 30 min-6 h

(chronic); 100 pmol-L"'~
I mmol-L"' (acute)

NMDAF! 10-50 pmol-L™ 30 min—4 h

TNF-o 10-20 pg-L™! 6-48h

IL-155 5-10 ng-mL"' 6-48 h

LPSP 10-1 000 pg-L™ 12-72h
(commonly 100 ug-L™")

Cytokine cocktail ~ 5-20 ug-L™" each 12-48 h

(TNF-o + IL-18 +
IFN-y)

Neurons, astrocytes,
oligodendrocytes

Neurons (especially
cortical and
hippocampal neurons)

Neurons

Neurons, glial cells

Neurons, astrocytes

Microglia (BV2 cell
line, primary microglia) simulating the post-TBI inflammatory cascade

Early secondary injury: Oxidative stress, ROS burst,
mitochondrial dysfunction, lipid peroxidation, DNA
damage

Early secondary injury: Excitotoxicity, NMDA/
a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic
acid (AMPA) receptor overactivation, Ca* influx,
mitochondrial damage

Specific simulation of NMDA receptor-mediated
excitotoxicity

Mid secondary injury: Inflammation amplification,
apoptotic signaling tumor necrosis factor receptor 1
(TNFR1)-Caspase pathway

Mid secondary injury: Neuroinflammation, glial
activation, synaptic dysfunction
Immune-inflammatory phase: TLR4-NF-«B activation,

Neuron-glia co-culture  Closer to in vivo secondary injury environment:

Synergistic inflammation, apoptosis, and synaptic
damage

2.3 8145 1 AR AR 4 R SR BY AR B AR BUIR B NGE R
B ia)

2R V5 BN R 5 A ST 14 5 R i 4, 1H
AR 70 T B, 38 SEASE Y 10 3 A2 A P REL A AN -

T 3XTALHTIA TBIRAME R AT B 45 . {E N
TBIAF 7244 5 1 5 220 Bl 4, Mk A1 A 280 15 2y 47 A 2
HONANTE o BUBRATIA 725 8 B G b ASE 0L S5 R M 452 47 1 A
W 7 2 T A S A 1 U T P LR E gk R 5 45
g E R MRS . W T AT AR R AR )
ek B — B E A AR SR . AT, FEA R E D A
O Fr (organ-on-a-chip) P58 F £ R 1) K e, BEE A T
P N A A TR 264 1 TBI AR AMEE R IE/E AN I,
EAE AR IE R B 7 AN 29I K R T RN
3 G MBRIRG ZMR IR R AU F RN 77 54

TBI AJ 51 & — R Z& 08 B A 20 2% 5O f 2
I A IR« Rk, EZGP ARG IR T, T4 &
TR EY) (R IEH T TSR ) AR SRR
17 R 2 e 25 22 U T SR AR, X TBI A BEREFE 55 254

Table 3 Comparison of in vitro TBI models

I7ROHAT RS LR A VAl . Horh, 47 5 Se e 2 24t
X} TBIJG I8 2 Dy BR R4 DA RN et | £ LR R AT N 55 1%
CREIR BEAT B AL VEA, J2 VR U 24 W B A 0T RH ok
B,
3.1 B SREEHEESITHE

TBI & 5 802 20 7 U8 1% P17 e 71 S 8oni iz 2 %
G RS2, AEAR G 1~7 RIS (-T2
1Y), iz 5 T e 451 F R BN R, TR I R B H R
I CARAT A2 T3 47 B A A
3.1.1 M E I EE B 31T 4 (modified neurological
severity score, mNSS)  # 2 D) Re § 5117 73 2 — P
2 NP 0 R SRS MR (VA IR0 T2 B0 T AR
SIIREI SR AR R . PPAVEE M0 (IEH) £ 184>
O™ E PP 2 T RE B A51), 73 BORK i 2 W e 22 450 40 404 2
FERREEPY VP4 © 12 N T 25 v J2 TBL 345
ML Dige it . HAUBAE TR S AR R KA
AT Jyk B, SEB 4T HL 20 0 B9 80 PR Al . a0 WD AR
RS E RN B E B BERT, 78 -F 45 AR R 45 75

Model name Method

Simulated pathological process

Advantage Disadvantage

Mechanical Mechanical stretch Application of strain  Primary mechanical injury,

Injury force to cells diffuse axonal injury
Compression Compression of cell ~ Focal contusion
Injury layers/3D cultures
Scratch injury Creating a "scratch"  Wound healing, partially

on a cell monolayer
inflammation

Chemical injury Application of
excitotoxins/ROS/

inflammatory factors

simulates secondary

Excitotoxicity, oxidative
stress, neuroinflammation

High-throughput, good Difficult to simulate

controllability, commercial complex in vivo mechanical
instruments available environment
Applicable to 3D culture, Strain rate control is
relatively simple setup imprecise
Simple, economical, well- Injury level cannot be
established, suitable for cell ~ precisely controlled
migration studies

Simple operation, high- Lacks primary mechanical
throughput, clear mechanisms injury, concentration

difficult to control
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By T FPLRSE BY 3 4 ) BE 2 i 9 UK ik 5 il 12
g, RS I S A IR, AT AR IARAE S AT X
5, I mNSS 7E R A [F] 45005 28 8 5 255 vF Al
IS A -
3.1.2  FEHESCIN (rotarod test) % HE SIS I I IC S H)
YD AE 0 e i A b ) R R ) (R VR VE AR B, PR
B IR S PHTRE . %07 V5T T i 0 A IR R, BE
KWL Bk TBI AR B (1) 18 2 Dy Re sl 401 . 1% ¥ 45 18 6
F&5— AR A SO IR, KR A R PR
B, RENAF LISV, HAMEAAIE, KR E
22935 cm, /MRZA 1.5 cmo 1EZ 826 /7 75 34T 3 K
&R YL FEE M 5 rmin ! FE 4, 180 s N AT 3 hniE
%25 rmin” (KR 5040 r-min™ (NR), BRI 3 WX,
BEAIRE 30 min.  YIZR4E5E R ik 2 7 v ORI i o 5
—hrfE (1160 ) BB T IERSLEe . SEE0 10 % Bk
VT[] (RIS IR AR ) 25 I 180 s 4% 180 s i1V,
3.1.3 FHAFIKFRSLL (adhesive removal test) 1%
S5 8 Tt 1l S B R I I R T TORS Ut fise i B 75 (%) R
[a], VPAh IR 2 sh D g M i RS, iz N T g
W AT AR VAN SR I 4 B4 B T 32 B
SR FE R, SSUHTTO RS I AR R R ST B e, 43 il s
A AN BN A 48 A5 0 O B IRFE A N [A] (time-to-con-
tact), EDZNY & O G SR E A AT — 115 JTCR 717 1 IR %1
@ A BEEIE (time-to-remove), B 3h4 i T2 [ XX
JN_E B By BT 5 W B K o IR AR 22 7 T fE R
T4, 1AM HT T AT 5~7 KA IE S U SR
3.1.4 BIRSELS (foot fault test) & iR SZIGIE L 4t
BNPILEAT 7 H AR R 2 3 % R B, DAVE Ak i 14 28
WIS B P R B AR T B MR R . SR AE BN
— Y PAT I R BAAE S (/N RUETRE 0.5~2.5 cm, K 1~
5cm). 1E LIS HT, SW T AT 3 R B IE RIPE I 25,
fEH R P thim i R .l R SRRl R B AT
I, MR T GLVE 2 S BN 04, TR E Y
Ny, BB TE N2 5, B HRiE 2 R 3 5, i B
ARl oy 4 5, 3 EIE NS 7, e A
677 SR AL W E LA E IR AT, DLk
AR
3.2 AEIINEEIEAL

WG 2 TBI i (0 — i L Ji5 38 E ), W R 3
73 ) 2 2] FIRAZ Dy e 1) B SRR B, 5 IR B HOE P K
JRIHE AL, — BORFEIEAR G 10~21 d (S PE 18 1%
W) AT . AR 4 B ) VT AL U7 1 2 — A& Morris K 2K
‘B (Morris water maze, MWM) S48, 1% 7 1A fE 44T
SR A )z R, T VAL 25 4 500 W A 2R
BN N T e B )T TR

MWM & — P 7E 4 47 9 2B F0 A 32 8L
()48 B 58 T7 3, i T VRl 25 100 i 45 2 3 0\ R
DHREREG I TURCRSY . Zi6 R4 F B — A H
TE 7K — AN BT & GRS 3¢ B g s sk o3 #r
RS JKIB )R /SRR A BT S 56 20 4 ) 4 284 3t AT
P BEIRE AL R R IR E AR T . T X3
— WA GBI, R 6 B T H AP — R4
L, FEEAZI N10~12 cm, T /KM LA 1~2 cm.
AR TR0 2 G $2 Zh V) IS 3, 7K IR L 4E R AE 21~
23 °C, Fid@ I 8 hn @k BG B Qe BHE K AR B 5 204
BT . A E BlE %A 2 RS 5 bR &
(WA RITAR 5 Bt 1) 7%, LA Bh 3 9 8 37 2% [
[ATRE VA

1% S0 BEALFE AN B B E )T AT Y1 2R AN A )
PRI 2 7] AT Bos i 4L 2 H Ml 8 30
o HAREM LRI FEAE . BRIINZGIT6
I, 24 B S — A K BB, SEER N sk H A
IKEFFF- G PRI 18] 25 B 0AE R e B 8] P Rl 2 5
&, W R HAY G FFE R ZI DL E 2 5 R,
D) B SR N 01 5] 5 8 B IR R RS BRI a0l
Gh— WP EE 5~6 K, WATA) 35 B0 5 ek v AR A L Ui K
PRAE T E IS BT A F RS AR AR

2% [A) R I 5 36 388 o 7E S LI ZR 45 3R 24 h J5 AT .
G BSR BRERF &, FK 3 P B 5 U 2R Be N KA B A
XT R G BB T, 0 5) HAE iR P & B £E DX 1) 27 R i 2
J A BRI (A1 S5 28 R4y SEI6 7 R AE 2 AL ER I s 3
W RN L0, RIS F & FOB S HAnid BE H IR,
DAKS IS B4 2 15 Re W AL DL IR /R B e AP & . B30
YIAE JEB B AT JEV5 A 8058 AT 55, W 75 B I8 2 B AE
TEALDE I8 B BB LA FE Rl B fe, LM T LG
K, DA ORAT 25 22 3 (R R e
33 EEHITHEBERESTMH

TBI J& i 4k K £ 8 251 45 R 1517, 1E 3 i i 1 v

RN EEFEAT AW, Hok B K R Tk )
REPiE, WIEARJG 14~28 K (12417 AT, LR
RNVEN AR FEFEAT A 4 RS 1 AR SR AR .
3.3.1 B iZSCLE (open field test, OFT) )17 scis 5t
T UG BN AE B A TF TSR B T P A RSB REAT N R
W, o i FAE A 1 5 v XKEURE 3 22 57, PEAG 4R
FERES . RS IS S B B A T A
DX 3, T ARG R A A T B g A R R O XA 5
SR, K B T % B O B E AT, I
BB T %290 3 5~ 10 min 4 {232 3h B 2 L
JEE VHEN A0 X3 TR S ] el S BB AT O SR
G = TN (T S A == 7 G
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332 EHE+FEE LK (elevated plus maze,
EPM) 5 28 0K 5 R 4 S sh 0ok I ik 1
A E SRR I R VP AL R JEAT N . FE B = 3
A ) T4 B A PR, A IR R T UE . B E
A FCAE T TR0 A3 PRV 1) 45 B I 1) S gk N U3, W] pF
G HAE B . LI TF ORI, M B T b R & 5F
A5 I Sk 5B B 1) I BORS, 12 3% 5~ 10 min Pt N & 1)
URACS B ) S P 45 B I () B Ts B . U
HENLEH] OF U8 3 N IR B S 3 NIRE) s, 2% B £
FEIKTF AR . TRV R, & SEI S ) s B B
kb, BEVPAL R AR E ) DhRe b ng, DLARRR
EPOEL T SINERE7 g
3.4 FRoK B g

TBIJ& 4% & B K i A& T BB F LT ARl S AN B
(1) 3 B 3 2 — 0T Wi AR LT AS [, TBL S i
A ME] 39 4 SR 20 f 25 PR K B B MK i f
YR M I e R0 Ot A AR PR KRR T v o R
R B3 N AL, e 3 BRI A I i o B AR B0 TR
PRANBUY RN TBI 1) B S 3SR B, i K i i) 3 e
Al ] 2 23 52 e, 3 T B R A KT R IR,
IOk A e o DR, B 2H 2R UK B AR A TR
VAL TBI™ B AR S UG e bR 2 — . TEIRIRHT
W FT R, 0 b R AR AR B ik 4L 23 B K B &
A ARG Tz BT HAR AR AR W R WSk i
SEEN Y S R, K v A A v S, DA
ML IR IR E . Bl SR AEARE T 100 °CHEFE A
FH: 48 h, FIRREIRTG T8, A AN (BE -+
)/ RE x 100% T H & KE .
3.5 MAXEFFEEIE MRS

I figi 57 % (blood-brain barrier, BBB) & Hi fixi £ IfiL
N R AT R R e 28 o I 24T G 5% S [ A
fe B RV B B, X AERE PR A RGN RIS A
ARAER . e I8 BRI K 2 A H Wk N\ i 41
SR TIRE . FESE R b, I A P R 4 B A B
occludin. claudins FEFEF B 43T (JAMs) 515 &
TE R % E %, HiEa iy BN B E-1 (ZO-1) 5
YT B SR AR I, JL A 4ERF BBB 0 45 0 se B 5 T RE
Z0-15 occludin £ Vi 45 B b8 37 1% H R HEAZ O AE
W) 256 R, TBI JG v i A I 4 Y8 14 K i, £F Bl
occludin Al claudin-5 ik N, T 8RB E Kk
4 BB H, FE IR 22 98 hE [N, £ 75 BBB 25 14 Al T
RESZ AR, XM R BT B T I R AR F 45 RIS
FEUT 40 MRI 7~ TBI B8 35 78 451493 b e 3 ) TRl X3
B B 3 1 i A VR P K M RRAE, 9 4% FLAIR {5 5 3 i %
FI 5 7RO . AR E 3 5 MRI (DCE-MRI) 1

T GG — A S it i B B 32 PR T R, RN KT EE
FIANE, UL B 75 AU i B0 KT (A5 35 48 B NPT )
BmUe, Ak, A 5T F F DCE-MRI J3@ it Patlak 5
RUE BT R, B R % 5 SR A AR B AR BE A T
Ao 453 493 S5, L AL B B AR AR iz B . HARRI N
SSU R i B 22 1) 368375 2 S 25 398 o, ) A /0 i 1 5 R
T 1R A XoF 2% B 3 BR AR IRk, YAl 25 0% TBI
J& BBB AR EF B B2 A . fEARIGARTE A, &
F S BE (Evans blue, EB) B¢ & 4 10k (colloidal
gold, CG) #£47 BBB i@ i% A .
351 EB#ME EBJE—FHEGE, RN TS
MK AEA%E, RROEEWEHE TR EECR, 75 1E
WL N LB 5 %1 BBB; 24 BBB 324}, iZH &
VI 22 A A8, TR i Y 2 5 T VR4 BBB 58
Ve il 2 Bk S 4% EB I (3 mL-kg),
Z 5 RRER B ) FE AT O IR, B2 A O s G
. BN SRR E, BT H I 45 °CiEH 48 h LA#R
B RE, {1 FH 43 5 6 B THTE 630 nm %K T W 52 $2 B
MW ERE . I8t EB brdE 26 11 H 4L 4 EB & &,
g8 B LA IR B P I EB & & (pgrg) Bonll,
352 BHEWMRLE ZEETUTNERE: J&8m
(HAuCL,) 7238 J7 7 (AT B R  PUIs iR 55) /EH T
TE R B B PR AR 4 9 oK DR, AT id i BBB 52 451 50
PEE NI A2 FAA $5 4 60 4 5 kv S AN [RDRLAR (2
571015 nm) [ A& & 15 W, J5 SR 00 mT 73 D 6 ol %
o — ol I AR i R RO, R I e U 5% BE A £
Ki, AR BBB # % 14 2E 47 58 1t/ g s o i R R
PEffE RS & AR EW, Zik e 2N T
T g% AU 2 VI A ) 2 B B Y. R
VRE U U ) % R D) B, @I B R R AR R R
WSS R R AR 4 JURE IR 43 A1, LAVE A BBB B 73 25 14
A1,
3.6 HYMERNBINIRE

e 1 PR 24 255 5 AN AN 22 o) BH 24590 1) A R0, 3 B4R
ZO AR AALE] . H AT TBLA IR AL H] A 78 5 E4E
HHTE 4 R PR I A543 BT S 1) 2 Ao B L R, B RE AP 2
RAE AL 2 e B 5, TR 6 4T TBT 251
FABLA A 72 AR HrAEIX JUAN 7 TH
3.6.1 AR A IO AE TBLJE I S HE HL L f2
2, W L 5 B R AR AR A 7K e A, A s 3 e v
T B SO AR LA R 5 4 1 — o 7
R, BIAE B TiE bR A W B s s Sl . 2R,
Tob B S 1 1) S RN T R 5 B4k R T i A 4,
— B IMEME TR ES. S LR RV, TBI & ]
TRHIE /I T 40 D, BRI TNF-a IL-18 %5 280 K F,
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HET O 2 2% 2O AS 5 I8 I, Al R DR IBOR R
— I FEANSCRE IR 11 i o e e v L 45 1%%MZISIJJHE L
25 DA AR BT (AN = ER) 1 I B R TR
PR KL 20 i 5 TR, e 2N Ja A 28 0 451 40 R ph 242 1) g B
G0, DRt #2298 0 4 23 WA 9 TBIL 4k R V4 4 1) %
OHL 2 — o PRI IRET 7, 5 H P T
B 0,45 Western blot. ELISA 6 | % 5iF R 1 #& ik, DL K
% TLR4-NF-xB A% [K 7 E2 # 5 [K 7 2 (Nrf2)- Il 41 %
DA -1 (HO-1) 5545 5 38 i b OG22 A,
PATEAL 259 F P AkCR
3.6.2 SR TBIfil & [ 4 5RE AT S 25 58 0 A
TR, B R 3 ROS KB R, #1840 N Al k-
U, 51 R AR K H R 2 A
MR IDTRR & B8, 5% B B LE RS T 51
JIE B o S s R R i, AT 5 S30EH 4R 4 455 915 R Bk AE
T T AR TR B, A A SO R FE T B N
S ff TBL Ak PR35 1) B 2 SR M, Nrf2 2 1 45 40 i
PRI [ G A S Rl o 7B IR RS BRI
N, Nrf2 5 H 405 2 1 Keapl 455 082 £-%
H AR AR . E R EEE BT RBCRA T, Nrf2-
Keapl 2 &M R K A48, Nrf2 A% 5 Fi 8 [ i
JufF (ARE) 45&, JH 3 il b8 AR R i HO-1 fl 4
JEH IR E AL Y (GPx) % 5%, AT 38 56 40 il i 41
Wfie S AEARIG PR F0 i e s o i A 2%
PRI B (MDA) /KF \Nrf2 % HO-1 3 A Rk LK

Table 4 Current status of clinical research on anti-TBI drugs

GPx B VE S PR AR 27 B VA i P AL REBCIR AT
3.6.3 fETIME AT 2 TBLG 4k Kk A ts
M 55 — SR BE ML, JL A R8T R R B 2§ 8
Wallerian 722 14 i35 117 51 760 5l 98 32 292 14 32 SR AP 22 o0 Th e
RS, i 22 itk — 20 T B bR B R tau B A0 B R IR
B R R RS X I i N AL R DK S T A
1ﬁFEﬁ%¢ééuﬂi3{J&$ =2 SR U 2T O N B
o BE AL JORE 5 S A SR N, TBI S AT ¥

?ﬁ'éﬂiﬂ@?ﬂtﬁ FIE M, EREEAMNRETE GETC AR A1 A YR
M (Zehifh) i& 1%, Caspase-3 J& IX W 2% Ji 4% Y S B R0 N

971 BEAk, Bk RIE I UE T 2 T (ATF) t AT
45 9E Caspase K i M KA & U TE . FET- M &0
JRLER) ATP A% £ 25 ) o gk — A B0 e 2 SO, i Jal o
28 R NE A AL, T BCEYEIEIA . Rk, 7E R I R
FH, 18 % 8IS Western blot £l Caspase-3.Bcl-2 2 AIF
ST A, LLYEAY TBLGE FI#R £ e it e ™
4 FE TBIAYHHRICRK

H AT, R 2 AN B 5T ] BB XA [F) VR FH S 4 4
HEREVRIT TBL A 25 MR %, AH K 22 207 I PR Aip A5 2 o
B RIGEA S, 75 T AR RS AR e e 1 H 2
FIT R X AR 2 2 HT TBL 2541 K 1 1 1
FBPRAR . Bl G T TBIA 0 L A B R AN B 55, 7
TE BYVE T #E SRR IR, AT R RV IR T SRS T
T RS RAVE T HATAL T AT T I R i
ISP BB TBUR L 24547

Compound Mechanism Research stage Company Clinical trial information
Ronopterin Nitric oxide synthase inhibitors STAGE-3 veriNOS operations GmbH NCT02794168
Biperiden Muscarinic acetylcholine receptor STAGE-3 Instituto Doutor José Frota NCT04945213
hydrochloride antagonists
Bezisterim Extracellular-signal-regulated kinase 1 ~STAGE-3 Biovie NCT05970575
inhibitors
Izaflortaucipir Positron-emission tomography enhancers STAGE-3 Ac Immune NCTO05337774
F-18
Angiontensin (1-7) Angiotensin II receptor agonists STAGE-3 Constant Therapeutics LLC NCT06282965
Adezunap Cannabinoid CB1 receptor agonists STAGE-3 CannaXan GmbH NCT06071949
Buntanetap Microtubule-associated protein tau STAGE-3 Annovis Bio Inc. NCT07284784
inhibitors
PRV-002 Neuroprotectants STAGE-2 Avance Clinical Pty Ltd. NCT06870240
Amantadine Glutamate [NMDA] receptor STAGE-2 SHINKEI Therapeutics Inc. NCT02566720
hydrochloride antagonists
AST-004 Adenosine A1 receptor agonists STAGE-2 Astrocyte Pharmaceuticals ~ Astrocyte Pharmaceuticals Presents Update
Inc. on AST-004 Clinical Program at 2022
Military Health System Research
Symposium
ABX-101 Calmodulin inhibitors STAGE-2 Abalonex LLC NCT06096415
Synthetic ghrelin ~ Ghrelin/growth hormone secretagogue STAGE-2 Oxeia Biopharmaceuticals NCT04558346
receptor agonists Inc.
Ibogaine Mu opioid receptor agonists STAGE-2 University of Sao Paulo NCT05029401
Mebufotenin Serotonin la (5-HT1a) receptor agonists STAGE-2 GH Research Ireland Ltd. NCT05800860
Pittsburgh Beta amyloid A4 protein inhibitors STAGE-2 University of Pittsburgh NCT01723553

compound B
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B3 P P B 453475 2 1 8 0B e L ELR AL 1) 52
B, H AT B = A R TR T F B A
T 2PN I — B P 2 R 2 AT 1) B SO 9 1
S R 25k 2D AE I PR AT B ) S50 rp o 2 3T
R, AR N R A0 BRI 2R AT SR IRAR, S e H 24 7 AR I PR
T T B AT R FH IR AR 28 15 VPAN A R AFAE — 2 J=) PR
Yo X6 ) @ AT BRI T LUR L5 R B SEREh Y S
N ZETE A B G5 K B s B R ML O T A A [ 2% 57
0 43 AE I PR FEAE S50 1 ok e A 2, BT ROT
FUbRHEGR = 48— PEEIm RAH G . Rk, FE 25 0F R
U SR G BARHE I 2 RO A &R, X TR
AR ) AL R AL B A R . [,
BE— B IRNIR S TBLI AR B, B 08 1A o 10
KHE S T I 5 A M A, R O SR IS A0 25
VI HR IR SR o B — B AR B A A o DL A T AR
PN A v B 25 1) 3 B2, GO P P A2 3 57 2 40
1 #BAL S 4 4 22 DR 3R 52, {HL 48T TBLJA B AL
1l i o 56 4% B B, A7 9 2 IR A DR e Th R VR 4y
FH A2 25 500 i BB AR . TR BT
AN RIS PR A A, 5 R A S G IG5 2 A AR A
&, LS 259097 ) % e L A PN . B B
F 2 1) 5 S A 4K 5 60 T VR T SR B AN T B, TBI (19
2iWia YT B UK BB I, o B A T RE TR
J& FE R I8 4%

15 TAK: VSRR T SO A TRE I B s
FEB B 5 B T AR 18 ST SCERISCER FIE SUIB T8 B2 52 17
SCHRSCAR; I Ik 58 B T 0 SCHR S B O R AR L EIRRIR
HE T S0 A S I R BRI SCHEAT TR SR I
SCHHT TSR .
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