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Recent Research

A phase 2 clinical trial approved by US and Taiwan FDASs: applying ceftriaxone on
neurodegeneration and dementia in Parkinson’s disease

FETE R AR & A OE A 2 G R ER: Title: To Assess the Efficacy and Safety of Ceftriaxone
in Patients With Mild to Moderate Parkinson's Disease Dementia - Trial No.: BRICEFA20170414;
Website:
https://clinicaltrials.gov/ct2/results?cond=&term=BRICEFA20170414&cntry=&state=&city=&dis
t=&Search=Search

Ceftriaxone is developed for the new indication to treat Parkinson’s disease dementia (PDD).
Ceftriaxone is the drug substance of Rocephine approved by FDA in 1984 as a cephalosporin
antibiotic to function as anti-bacterial infection. Ceftriaxone is a B-lactam antibiotic for treating
respiratory tract infection, urinary tract infection, bacterial septicemia, and meningitis (Congeniet
al.,, 1984). It has been reported that ceftriaxone upregulated expression of glutamate
transporter-1(GLT-1) (Rothsteinet al.,2005), and several subsequent studies demonstrated the
antiexcitotoxic potential of this compound (Chu et al.,2007).Neuroprotective effects of ceftriaxone
have been demonstrated following 5 days of pretreatment with ceftriaxone(200 mg/kg/day)in the in
vitro models of stroke (Lipskiet al., 2007). Treatment with ceftriaxone(200 mg/kg/day) for 7 or 14
days during hypoxic exposure was found to increase GLT-1 expression, resulting in sequestration
of excess glutamate into glial cells, protection of neurons from excitotoxicity, and improved spatial
memory retrieval (Hotaet al.,2009).However, nothing is known about the effects of ceftriaxone on
cognitive behavior and neurodegeneration in Parkinson’s disease(PD)patients.

Since ceftriaxone increases GLT-1 expression and reuptake of released glutamate may thus reduce
excitotoxicity, it may be useful for treating PD symptoms. Ceftriaxone was used to conduct in
several nonclinical pharmacological studies to show the effects of ceftriaxone on working memory,
object recognition, and neuroprotection in the 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
(MPTP)-induced PD rat model, which demonstrated that ceftriaxone inhibited MPTP
lesion-induced dopaminergic degeneration in the nigrostriatal system, microglial activation in the
substantia nigra pars compacta (SNc), and cell loss in the hippocampal CA1 area. These results
demonstrate that ceftriaxone prevents loss of neurogenesis in the brain of PD rats.

Clinical program: A randomized, double-blinded, Phase Il trial is designed to investigate the safety
and efficacy profiles of ceftriaxone in PDD patients.

The present study includes primary and secondary study objectives. The primary objective is to evaluate
the improvement of cognitive function in PDD patients with ceftriaxone administration. The
secondary objectives are to evaluate the efficacy and safety profiles in PDD patients with
ceftriaxone administration. The study will be enrolled in approximate 106 patients to achieve at
least 84 evaluable patients. Eligible subjects will be randomized to receive either ceftriaxone or
placebo in a 1:1 ratio. Patients in the investigational product group will receive 1lg/day of
ceftriaxone reconstituted in lidocaine; while patients with placebo treatment will receive the same
volume of lidocaine injection. Both groups will be administered via intramuscular (IM) injection
for 3 doses every cycle (2 weekly cycle), for a total of 16 cycles.

For primary endpoint, comparison of the treatment difference in mean net change in Alzheimer’s Disease
Assessment Scale-Cognitive subscale (ADAS-Cog)score with time course will be evaluated. For
secondary endpoints, the efficacy profile of ceftriaxone will be assessed by the changes of Unified
Parkinson’s Disease Rating Scale (UPDRS), Judgment of Line Orientation score, Mini Mental


https://clinicaltrials.gov/ct2/show/NCT03413384?term=BRICEFA20170414&rank=1
https://clinicaltrials.gov/ct2/show/NCT03413384?term=BRICEFA20170414&rank=1
https://clinicaltrials.gov/ct2/results?cond=&term=BRICEFA20170414&cntry=&state=&city=&dist=&Search=Search
https://clinicaltrials.gov/ct2/results?cond=&term=BRICEFA20170414&cntry=&state=&city=&dist=&Search=Search

State Examination, Clinical Dementia Rating Scale, Color Trail test scores, Tc-99m TRODAT
SPECT and MRI images changes as well as the overall evaluation of Alzheimer’s Discase
Cooperative Study-Clinician’s Global Impression of Change(ADCS-CGIC) score from baseline at
week 16 and 32 visits. The baseline of each efficacy factors will be evaluated on Day 1 before

dosing.
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Pawlak CR, YJ Ho, RKW Schwarting, A Bauhofer. Relationship between striatal levels of interleukin-2
MRNA and plus-maze behaviour in the rat. Neurosci Lett 341: 205-08, May. 2003. (SCI).

Ho YJ, J Eichendorff, RKW Schwarting. Individual response profiles of male Wistar rats in animal
models of anxiety and depression. Behav Brain Res 136: 1-12, Oct. 2002. (SCI).

Hsuchou H, YJ Ho, HA Shui, MY Tai, KH Chen, YF Tsai. Effects of incisor cutting on muricidal
behavior induced by olfactory bulbectomy in rats. Physiol and Behav 76 (4-5): 669-75, Aug. 2002.
(SCI).

Ho YJ, TM Liu, MY Tai, CS Wong, YF Tsai. Effects of olfactory bulbectomy on the density of NMDA
receptors in rat’s brain: [*H] MK-801 binding assay. Brain Res 900: 214-18, May. 11, 2001. (SCI)

Ho YJ, YC Chang, TM Liu, MY Tai, CS Wong, YF Tsai. Striatal glutamate release during novelty
exposure-induced hyperactivity in olfactory bulbectomized rats. Neurosci Lett 287 (2): 117-20, Jun. 23,
2000. (SCI)

(B) In Chinese with English Abstract

PR AT SR L F R F AR P AT e B VA R AR
ol kI s e f i 2 4 (Complicated Pathophysiology of Dementia with Lewy
Bodies: Therapeutic Potential of Ceftriaxone) - &4 f &34 (inpress, 2018) -

PRIB* N FIRECREE CFROF AT EFRY AR AR B
5 & /57 = = ( Exploring a Therapeutic Method for Dementia with Lewy Bodies based on the
Pathophysiology) - = #*# &4z (in press, 2018) -

PRI YA AR - FRABRC b zkd 3724 K0k T B* Wieh” &4
SRR R B o i F K T AeiE 11(3): 37-42, Jul, 2015. (Neuronal protection of erythropoietin: a
possible application in Parkinson’s disease dementia. Cheng Ching Medical Journal 11(3): 37-42, Jul,
2015)

Fra s A RE YR R FE - PEFR RN RLE BREFL S S BE 2 R
B> o H A RORE T T 2 AR £ RS Rambivii i otk o ) EARL FHP R E
P33 H ¢ 2012 & € %2 $ > Apr., 2012, Taipei- [Liao TY, YT Hung, CY Chou, GD Huang, SH Ho,
GJ Huang, SY Chang, SH Hsu, SH Wu, JM Liao, YJ Ho*. Effects of enhancing glutamate transporter
expression on cognitive dysfunction in Parkinson's disease rat model. Biomaterials and Drug Delivery
Systems 2012 Annual Meeting and Symposium, Apr., 2012, Taipei. ]

MigL ~ F RM ~ £ 5%~ P RIE™* - Amantadine #r4]% & &< g% 42 NMDA X f83tH ¢ o1



10.

11.

12.

13.

14.

15.

16.

A SR }g“%‘?’}éﬁl;’i’;f;gff = f;‘-" 68(5): 386-92, Nov. 1, 2011 -

BB B A AL - 8§ E ~ REFE* o D-cycloserine ‘cii ke B iE o BIEEZ 2 ;;Jm«@g

o ;?‘P?? 15(6): 1-11, Jun 21, 2011. - [Chuang T, MH Hsieh, FS Chen, FY Wu, YJ Ho*.
D-cycloserine facilitates the effects of exposure therapy on phobias. Formosan J Medicine 15(6): 1-11,
Jun 21, 2011. (in Chinese with English abstract). ]

PR X gg'ﬁ NEARE SR 2: LA Y I $%«fi§)—ﬁmév'§f£ Hw g el S0 T8 s o
p/??‘_é’ 14(1): 88-96, Jan. 1%, 2010 - [YJ Ho*, Wu SY, Wang WF Sy HN, Huang YT. Hallucinations
in Parkinson’s disease: the possible neuropsychological mechanisms, Formosan J Medicine 14(1): 88-96,
Jan. 1%, 2010. (in Chinese with English abstract). ]

) % Rl 1£rg’ﬁ A FE T BT o FOREA G AREN L EH N AT £ 5V REA
FENT ap & d o ;;‘;‘;}“5’ 13(1): 100-06, Jan. 1*. 2009 - (CCH grant 93118 and 92521; NSC
96-2320-B-040-019) [ Ying-Jui Ho", Shey-Lin Wu, Wen-Fu Wang, Yao-Ting Huang, Chun-Wen Cheng.
Role of glutamatergic and neuroimmunological function in the dementia in Parkinson’s disease.
Formosan J Medicine 13(1): 100-06, Jan. 1%. 2009]

3ORAT > PRRAR  2ARE S PR B RE o e £ 2w 2 R RE L g bl 5L 4 R
E g F 2 B 5% [The effects of biofeedback-assisted relaxation on nursing staffs with anxiety
reaction in ICU, Chung Shan Medical Journal] - # J:/#‘é“,—iﬁ":,% » 18(2): 241-53, Dec. 2007 -

TRAG RS 2L PRE R AR GVREEE R T E R RS
2 . %»c % (Effect of biofeedback training and relaxation training on anxiety and depressive reactions
of college students, Chung Shan Medical Journal ) - # J:;‘#’;‘é;ﬁ » 18(2): 255-70, Dec. 2007 -

RAE T RAG S R PRRY A AT RPHEP R T FEFE A RLE L
o nmi i n g2 A# - fef FF 7 +/58(1):51-56, Jul. 2006 - [ Huang CK, CF Wang, WY Hsu,
YT Huang, TJ Lai, YJ Ho*. Inflammatory substances affecting neuronal function and affective
disorders: fundamentals of psychoneuroimmunology. Clinical Medicine 58(1): 51-56, Jul. 2006. (in
Chinese with English abstract) ]

= )%%* s R ? ﬁl‘i’«‘féﬁ?;#d G HRABRE R Fahd d L oredThid ugf LSRN A P i s
7 aE g e pzi‘#ﬂﬁ‘?ﬁtw 19(1): 5-18, Mar. 2005. (TSSCI). [YJ Ho*, YF Tsai. Possible Role of
Glutamatergic System in Depression: Evidence from Animal Model of Olfactory Bulbectomized Rats.
Taiwanese J Psych 19(1): 5-18, Mar. 2005.]

138 e ‘éﬁ#ﬁ‘;"?‘f“‘~ Mo ik ~F2 P~ thvda 1 A4E - PRE - NMDA < 4 &
D-cyclosering $t & jg (7 5 1% 2 & ¢ o pzi‘fﬁ’ 9(2): 173-179, Mar. 2005. [ Tu WT, T Tseng, AL
Wang, WL Chung, CC Lin, LS Hsu, WY Hsu, CF Wang, YJ Ho. Effects of D-cycloserine on anxiety
behavior: role of NMDA receptor. Formosan Journal of Medicine 9(2): 173-197, Mar. 2005.) (in
Chinese with English abstract) ]

FHECIRE BT RIS PRRY o OREA 5k S NMDA £ A A Blp 2 & 4

B b H VRS 8 2 Fh R i Yy o s }*‘5” 4 7y 55(4): 253-258, Apr. 2005. [Huang CK, CF
Wang, WY Hsu, TJ Lai, YJ Ho*. Role of glutamatergic NMDA receptor in schizophrenia: evidence
from drugs acting at the glycine binding site. Clinical Medicine 55(4): 253-258, Apr. 2005. (in Chinese
with English abstract) ]

FAE S PR I L A NEEY & B RS N § o (RR FE RS
10 (2): 49-62, 2002. (Huang CK, YJ Ho". “Ecstasy”, its dangerous acute-effects and long-term toxicity.
Formosa J Clinic Pharmacy 10 (2): 49-62, 2002. (in Chinese with English abstract))

PRI * LE DT EF o F F P 7 164:90-93,1996 - [Ho YJ. Dioscorea, Phytohormone.
Evergreen 164:90-93, 1996. (in Chinese with English abstract) ]
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(C) Conference Abstract

More than 170 conference abstracts, since 1995.

(D) Patent
Inventor/ Title Nation No./Term Note
Applicant
1 | #Pr i mk| & 3edths 242 gid poeh” & A<z 4 | Korea % 10-1971318 %
) raE T o o A an s 2019.04.16-
Ij%;;jm: |4 b <k v CEF+EPOPDD> (o, o
g L N1 s
2 HoYJ) F = e et b AR B B N8 4 FE<DLB> | Taiwan 1644673 o B
iooaa (20181221- TWI644
20370726) 673B
3 HoYJ 7 = Use of ceftriaxone to treat dementia with Lewy Canada No.
oo F bodies <DLB> 87227-
BrainX SCAM
. RW
Corporatlon 200123
4 HoYJ/ 7 = Use of ceftriaxone to treat dementia with Lewy Japan PO L5 # | 200207
AP bodies <DLB> fif 2018-095185
BrainX
corporation
5 Ho YJ, Chen | A Pharmaceutical Composition Comprising Europe | EP3085383 D
JH/CSMU, | Erythropoietin and Ceftriaxone and A Use Thereof | (German | (20181128 EP3085
Vincent Chin | jn the Manufacture of a Medicament for the , France, fi‘?%@os&%m 38381
Treatment of Parkinson’s Disease Dementia <& * | Great /U“ 59 -
CEF+EPO PDD> Britain, | gs271412373
Poland,) | 2 2 #:
TR201902863T4
6 PR CME | @ - & F 3 EpIEd PR 3R A s | Taiwan | 1558410 SR EL
BLE | g elS D A H A A < (QoI6LL- 203504) | TwisS
oo CEF+EPO PDD>
7 Ho YJ, Chen #rEpred RS FKI/NTER T £ H 4 | USA US 9,326,988 B2 SR
JH/ CSMU, (Treatment and / or prevention of Parkinson’s 220%13?(’)0331123; US0932
Vincent Chin | gisease dementia with ceftriaxone) ) 698352
8 | PE | % Ll g § s o/ I ta g A g 4 47 | China ZL.201210154964.2 SR
EYASE % ¥ et i Applications of medicine (201205- 203205) 23153{3;
R prepared from ceftriaxone and used for curing B
and/or preventing dementia caused by Parkinson's
disease
9 Ho YJ, Chen | Ause of pharmaceutical composition comprising | Australi | AU2016202491B2 o~ B
JH/CSMU, | erythropoietin and ceftriaxone in the manufacture | a 104112897 AU201
Vincent Chin | of 3 medicament for the treatment of Parkinson's %%16%%29())' ‘1328%249
disease dementia <& * CEF+EPO PDD>
10 | HoYJ, Chen A use of pharmaceutical composition comprising Japan ¥ % 6298490 5L o B
JH/ CSMU, erythropoietin and ceftriaxone in the manufacture (20160420- JP6298
Vincent Chin | of 3 medicament for the treatment of Parkinson's 20360419) 49082
disease dementia <& * CEF+EPO PDD>
11 | wem [l | % 3tipfdl G Rpp FREEL S Taiwan | 1544923 R
#~ ¢ LF 2| (Pharmaceutical compositions for treatment of (201608- 202912) 4T£‘)’\2’£584
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https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.13c5023A000000000004000000020%5e00000010000160000000010301ADC04af9
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.13c5023A000000000004000000020%5e00000010000160000000010301ADC04af9
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.f2d7002D3A003010000000001C01400000000000020%5e01000000000010AC4a7b
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.f0610A30301000001D00000000%5e2000001000000410000000000100ADC204af0
https://gpss.tipo.gov.tw/gpsskmc/gpssbkm?$$GPS!!NOE61B68E6276660461884E9
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.6d5e02CD30103000000000011400000100000020%5e0000000400000100AA049a2
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.6d5e02CD30103000000000011400000100000020%5e0000000400000100AA049a2
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.8a2f002CA00100000007014000100000%5e020000000000000000003010A3D496d
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.8a2f002CA00100000007014000100000%5e020000000000000000003010A3D496d
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.08b0DAA0000000010%5e02000000000000041001000000000010301003C2004916
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.08b0DAA0000000010%5e02000000000000041001000000000010301003C2004916
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.4f6502A3001C000000000104000001000%5e2000000000013000000150ADC049b0
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.4f6502A3001C000000000104000001000%5e2000000000013000000150ADC049b0
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.4f6502A3001C000000000104000001000%5e2000000000013000000150ADC049b0
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.a0d602D3A31000000E140000000020%5e00001000000100000000000100AC04b45
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.a0d602D3A31000000E140000000020%5e00001000000100000000000100AC04b45
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.a0d602D3A31000000E140000000020%5e00001000000100000000000100AC04b45
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.a0d602D3A31000000E140000000020%5e00001000000100000000000100AC04b45
https://gpss.tipo.gov.tw/gpsskmc/gpssbkm?$$GPS!!NO86186C6627276C06188449
https://gpss.tipo.gov.tw/gpsskmc/gpssbkm?$$GPS!!NO86186C6627276C06188449
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.4c342DA10000000040001000%5e020000000000010800000000013000A3C004a15
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.4c342DA10000000040001000%5e020000000000010800000000013000A3C004a15

neurodegenerative disorders) <DCS PDD>

12 | mez el | 2 % 1 AEM & 554 (Total hip structure) Taiwan | 1546063 BNy
o LE (201502- 203602) TWIS4
57 60638
13 | s /M | # a4 vz R %Y (Instrument for Taiwan | M433088 BNy
WI§ $£%%F | measuring and training animal attention) (201208- 202202) TWM4
S 33088U
14 | PR ~WiE | gn #3508 % died iy 2254 BB gros | China | ZL 2011101004400 | 2 B s
ENLINTE €T EFLRRES RERGET WAIRE (201306- 203305) CN102
g g | E 462692
(0 B
mog Lt
R
15 | s~ it | @ % FaE Ak ke f B RS R MBS | Taiwan | 1422378 BT
Z /7 LFS | 2 1 (Improvement of cognitive deficit (201401- 203412) TWie2
~F Associated with Menopausal syndrome with
diosgene )
(E) Book

1. ABBAEMER @ BRGTIE: M - JEF[Z - (MfERR 5% H Vander, Sherman, Luciano's Brief
Edition Human Physiology - 2006 4 - #a#f (&= H Rk tt - (ISBN @ 986157252X )

2. FHF - [IfE - A - BIEE - miFE RN - BEER - BEEE - wETT ~ BRIHE
B ~ BRI - W AR ERER - FEAR T A SR A TR/ H] - 2004 4> 5 H117 - (ISBN 986-7905-27-X)
Ho YJ. (2003). Nervous system. In CM Chung (Eds.): Current Physiology. Wagner Publishing
Co. Ltd., Tai-Chung, Taiwan. 77-120. (ISBN 986-7905-27-X)
Ho YJ. (2003). The central nervous system. In CM Chung (Eds.): Current Physiology. Wagner
Publishing Co. Ltd., Tai-Chung, Taiwan. 121-148. (ISBN 986-7905-27-X)

3. LRAES AT - (] it - A= SR NG - ERET (] 5 HH Al <L > 2003 4> 5L - (ISBN 9576167108)

4. B

PROFESSIONAL MEMBERSHIPS

Taiwan Neuromodulation Society
Taiwanese Psychological Association
Society for Neuroscience

The Chinese Physiological Society
The Chinese Neuroscience Society

LICENCE
Pharmacist of ROC
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https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.309c2CDA0500000040000000002%5e000010000010900000000010C1003A004a98
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.309c2CDA0500000040000000002%5e000010000010900000000010C1003A004a98
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.2d2a0CA01030000000100001000%5e02000000000040A000000001000A3D204ae2
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.2d2a0CA01030000000100001000%5e02000000000040A000000001000A3D204ae2
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.6af602DA3A003000000000011400000100000%5e20000000008000001010C04935
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.6af602DA3A003000000000011400000100000%5e20000000008000001010C04935
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.6af602DA3A003000000000011400000100000%5e20000000008000001010C04935
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.52990CDA0000000000000000000002%5e00001000041B0000000015C103A204abb
https://gpss.tipo.gov.tw/gpsskmc/gpsskm?.52990CDA0000000000000000000002%5e00001000041B0000000015C103A204abb
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HONOR AND AWARDS

2016 Special Talents Award (MOST, ROC. 2016.08.01- 2017.07.31)

2015 Special Talents Award (MOST, ROC. 2015.08.01- 2016.07.31)

2014 Special Talents Award (MOST, ROC. 2014.08.01- 2015.07.31)

2014 Super Teacher Award (Teachers Union of Taichung, ROC. 2015)

2013 Outstanding Teaching Award, Chung Shan Medical University

2013 Special Talents Award, National Science Consul (NSC, ROC. 2013.08.01- 2014.07.31)
2012 Special Talents Award, National Science Consul (NSC, ROC. 2012.08.01- 2013.07.31)
2005 Avrristotle Research Award, The International Society on Brain and Behaviour, Europ
2003 Award of Outstanding Scientific Achievement and Presentation, Neuroscience Society, ROC
2001 Visiting Scholar of NSC and DAAD, Germany

2000 Award of Scholarship from Chung Hwa Rotary Educational Foundation, ROC

1993 Award of Scholarship from Academic Research Foundation, ROC

UNIVERSITY COMMITTEES

Interviewer, Department of Psychology applicants, Chung Shan Medical University (2002-present)

Committee on Faculty Promotions and Evaluation, School of Psychology, Chung Shan Medical
University (2002-present)

Committee on Faculty Promotions and Evaluation, School of Optometry, Chung Shan Medical
University (2002-present)

Committees, Environment and Safety Office, Chung Shan Medical University (2002-present)
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MAILING ADDRESS:
Ying-Jui Ho Ph.D. Professor

Department of Psychology, Chung Shan Medical University

Address: No.110, Sec.1, Jianguo N. Rd., Taichung City 402, Taiwan, ROC
Tel: +886-4-24730022#11673

Fax: +886-4-23248191

E-mail: yjho@csmu.edu.tw; joshuayjho@gmail.com
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