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Executive Summary
Health Labor Research Grant from the Ministry of Health, Labor, and Welfare, Research

on Pharmaceutical and Medical Regulatory Science, Research Report 2025

Research on substance designation of pharmaceuticals suspected to be abused
(24KC2005)

Aims (FY2025)

In FY2025, we set the following aims.

Study 1: To elucidate the clinical characteristics of adolescent over-the-counter (OTC)
drug use disorder among patients attending specialized addiction treatment facilities.
Study 2 Focusing on  dextromethorphan, allylisopropylacetylurea, and
diphenhydramine, to organize scientific evidence on pharmacological actions, effects on
the central nervous system, and dependence potential, and to comprehensively
characterize domestic and international marketing status, regulatory trends, and
patterns of misuse/abuse.

Study 3: To utilize social media posts on X (formerly Twitter) to monitor trends in OTC-
related problems and to structure the recovery process among people with lived

experience.

Study 1: Clinical Characteristics of Adolescent OT'C Drug Use Disorder

Among patients who visited specialized addiction treatment facilities, adolescent cases
of OTC drug use disorder were found to have the following six predominant clinical
characteristics:

1. A higher proportion of females

2. A higher proportion of unemployed individuals

3. Ahigher frequency of the psychiatric diagnosis “F1x.1: Harmful use”

4. More frequent comorbidities of “F4: Neurotic disorders” and “F8: Disorders of

psychological development”

o

Misuse/abuse often initiated following “trouble in friendships” or “trouble at school”
6. The expected effects/motives for use frequently included “escape from reality” and

“coping with suicidal ideation”

Study 1 Appendix: Products Frequently Involved in Intentional Ingestion (Poisoning
Consultation Data)
Using information derived from poisoning consultations, products frequently involved in

intentional ingestion included SS BRON tablets and Wutto, and additionally the



following products were identified: Restamin Kowa sugar-coated tablets and Restamin

U Kowa tablets (diphenhydramine-containing anti-allergy medicines), Doriell (a

diphenhydramine-containing hypnotic/sedative), Medicon antitussive tablets Pro (a

dextromethorphan-containing cough suppressant/expectorant), and Estaron Moka

tablets / Estaron Moka 12 (caffeine-containing anti-drowsiness medicines that are not

regulated). In addition, Naron Ace T showed increases in both the number of intentional

ingestion cases and the OD index in 2024, suggesting early signs of a growing trend.

Study 2: Literature Review of Pharmacology, Dependence Potential, and Risk Profiles by

Active Ingredient

The literature review clarified the following three points:

1.

Dextromethorphan (DXM) and its metabolites exhibit monoamine reuptake
inhibition, suggesting mechanisms relevant to motives for use. Because metabolites
are also pharmacologically active, interindividual differences in symptoms may
arise due to CYP2D6 genetic polymorphisms and the influence of concomitant
medications. In the United States, overall prevalence of DXM abuse is not high;
however, intentional ingestion and acute poisoning among younger and
adolescent/young adult populations remain non-negligible.
Allylisopropylacetylurea: No clear direct action on the GABAergic system has been
confirmed, and the mechanism of action remains unresolved.

Diphenhydramine: Diphenhydramine is considered to produce sedative and altered-
consciousness effects primarily through histamine H1 receptor antagonism and
muscarinic acetylcholine receptor antagonism, with possible additional involvement
of dopamine D2 receptor antagonism. In several countries, increasing suicide-
related cases among young people—particularly adolescent females—have been

recognized as a public health concern.

Study 3: Social Media (X)-Based Monitoring and Structuring of the Recovery Process

Research using X as an information source yielded the following three findings:

1.

Products mentioned on X as targets for overdose shifted from BRON to MEDICON.
In addition, products with limited psychoactive effects (e.g., antipyretic analgesics)
were newly identified, suggesting diversification of the products involved.

Information diffusion via reposting peaked between 21:00 and 22:00, whereas repost
rates declined from late night to early morning. This pattern suggests that

individuals posting during late-night/early-morning hours may be in circumstances



3.

where they are less likely to receive responses from others.
Analyses based on the Transtheoretical Model (TTM) suggested the presence of risk

factors specific to each stage from contemplation through maintenance.

Overall Conclusions

Based on the findings of Studies 1-3, we draw the following conclusions:

1.

Adolescent OTC drug use disorder presents a clinical profile distinct from that of
adults. Adolescents were more often female and unemployed, and “harmful use
(F1x.1)” was a frequent diagnosis. Comorbid neurotic disorders (F4) and disorders
of psychological development (F8) were prominent. Misuse/abuse was often initiated
following interpersonal or school-related problems, with motives commonly
reflecting escape from reality and coping with suicidal ideation.

Products involved in intentional ingestion are expanding and changing over time.
In addition to SS BRON tablets and Wutto, diphenhydramine products (including
Restamin and Doriell), a DXM product (Medicon antitussive tablets Pro), and
caffeine products (Estaron Moka series) were identified. Naron Ace T showed signs
of increasing involvement from 2024 onward, suggesting an emerging trend.
Mechanisms of action, individual variability, and risk profiles differ by active
ingredient. DXM (including active metabolites) is suggested to involve monoamine
reuptake inhibition, and symptom profiles may vary according to CYP2D6
polymorphisms and concomitant medications. Diphenhydramine is implicated in
sedation and altered consciousness via H1 and muscarinic antagonism (with
possible additional D2 antagonism), and international reports highlight increasing
suicide-related incidents among young people, particularly adolescent females. The
mechanism of allylisopropylacetylurea remains unclear.

Social media posts show characteristic patterns by product, time of day, and
psychological stage. On X, the focus of overdose-related mentions shifted from
BRON to MEDICON, and diversification to other product categories was observed.
Reposting peaked at 21:00-22:00, while late-night to early-morning posts appeared
less likely to elicit responses. TTM-based analyses further suggest stage-specific

risk factors across contemplation through maintenance.
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Department of Drug Dependence Research, National Institute of Mental Health,
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T EREFBITERHERESXEGYE
(BEEM - BEBBZFLX25 M- I OABERARESR)

SERRREE
BERFOEZNDHLERERODEMEM & 5 HEACEEY 4 XHRAE
SERRE  EL R (D - BRERFR L 4 —HRRETRRENKEHES)

MEGHE  BF B (B - #RERAE LY 2 —REEFIE)
Pmiz B (BB - AEERVME L 2 — B RENEMEMKEDEE)

(WF5E2E 5]

[BEf] AT, TFA P A RMLT 7y (DXM), T VAL YT a LT EFVREL K
WY 7z b R IUa2FRIC, FEERSB X ORISR~ O, (KIFHEIZRET 2 B0
REBEHT 5 L & b2, sEEICRT D RFEROCCHSIE M, LB 2 afEIcHET 5, 15
LN EMZARRANTH S L, iREEOMRMAIEE IR 5 B AR B D < PR O 72
DIEEGRIEAERRT D Z LA B & T 5,

[FE] BT, &R ORI ER I L OHRARCRIC I 1T D /EHBEF IOV T, BEAESCHK
DORFEITINZ . HEIS U CEBRIMG 2 50 Uz, 312, LA O E a0k
DL7g BRI R 2 AR - it L. ENAAOWF R 28 Lz, =12, ENIMTIIT 2 Mk5E
HIEEds K OHIEh I DWW T, BIEER, ITEE RS K ORHREEZMAE Lz, Fifi7r—2
—Z (PubMed %) I XOVARIMEBIERE, 1TEER, MATME G & L TR e Ehi L7z,

[

1. EHEZREF : DXM B X OZoRBMIZHONT, KX T AR —%— (dopamine
transporter, DAT) , 7 k=2 K > A7”"— % — (serotonin transporter, SERT), / /Lt R 7 I
v b Z AR —% — (norepinephrine transporter, NET) % ZZEFE L 7= HEK293 ffEiZ351F
HIEMEMF LTz, ZTOFER, DXM B L OZOREMITN TS @R T DAT BHEZ R L
72 FFIZ SERT {25 LTI DXM 723 ICso = 2.24x107 M & HLiAYSR HEE 277 L7213,
R S BOAAR L ENRO Hivlz, NETIZx L ThH —EDHEER ML Sz, LAEX
V. DXM IREHMEEZOE /T I UBIUARMEEM A5 Z LR shiz, 7 U LA
V7a T B FOPRFBIZOWVTIE, ESEY 7 RiEEER  (radioligand binding assay) 2
£ % GABAA, GABAR B LO'GABA k7 v AR —H —~OIEH ARG L7223, 100 uM
FCORETIIAMARMEGITRD b o Tz,

2. RAFERS X OELA ATREMEIC B3 23 L - KIE O FDH 255 &3 2 KB AR A &
LCHEIBALD Monitoring the Future 2025 \Z XiUE, DXM %A OTC % 1L 3E%E 1557 % mih
EHD e EOIBFEMLISL CEMALRE 12 2AAFE (2024 ) 13 12 4 2.8%, 10
A 4.0%. 8 A 44% Th o7, FHFEEIZEAREDEVEIPHERF SN TR Y . AFES
PEDME B AR IR IZ 2B L T WD ATREME DS /RME X 41 D, National Poison Data System 2024

(NPDS2024) TiX., 4k 53 ¢ Poison Center (23T, DXM HUMBLANZBE 3 2 #5451
(311,465 - ThH o7z, BERIERGHE LTiE, BREL 0N 86614, 7 F T I/ 7L
DOOFRD 265 1, S HIZFARAOKZIWD - JRSRFERAIAS 3,353 fhr ST\, T UL




A7 AT v FIVREOTEOTILHBREITZ L, —FH, KETOY 7= b KT3I
GLAIRIRE & LT Social Networking Service (SNS) %&™M“Benadryl challenge” 7231212 1E
H &#17z, Dikranian HDOHEIC LD & 19 sl FOEMBFERIE 10 45T 45,068 &£ 720 |
13-19 5% 2% 92.6%. M 72.3% % 57, Bk L CITARERN 77.4% L KEZTHY |
H R BEHEFIX 2014 4E0D 2,248 {725 2028 H-121F 4,688 £~ & 58 L T DA /R S
77
3. ENAMCET 2 IRGEHIE $ X OWHIE A - KENCIWC DXM (T L~ L CHITIE S 2 F
ESNTELT, 2KTHR-IRHEIL RV, ZOTORBEFEEREL BIIZEMNAME I
S Ly BEOIMN T 18 AR ~DIRFENEEIE STV 5, E, S, & Tldfilick &
LTAFHRTHL ., =a—I—F7 0 F Q0184) TITUGEEKL~BIT LTI, ZM
TiE, TINA Y T VT B FNVRBIZERZEER) A7 2607800 H5 & L TR
ge. S, EHANEIES N TS, BETIE, TIAMAS Y Ta AT FAVRBEZEET D
PR IED R Gy & G ER M & LTl TR Y . ERN~ORLIAZDEEIE ST
5o V72t BT I UAKETIXOTC E3M & L TARERTES N, BT ¥ THRETH D
23, KERMEIELE (FDA) 132020 FFI2mHEIC L 2 EEREWEH 254 Lz, JEETIX
AN BT CIRGE AL, BN CTIE KA Y i E—HOEIFLFTED L THATREE b,
Za—U—T 2 RTE, 2025 FFOHIESRIEIZL Y, V72 BT I ARG ER
HWCHDNI[IB O CTHAIFTOB GO F CORWFEAREE /20, HERI LIcBERED LR
(B : 10 BELIN) 72 E DR E Sz,
[%52] AHFZECIE. DXM, T U AL V7R EATEFURE, U7t RITI IO TEH
AWNHRFT L2, DXM X E & HF /) 7 2 U HBGAAR L EEREZ AT 25 2 LR S iz,
DXM (IR HEICR D CIREE & B2 DER AR L, I Z (L LIS 5 FIEerE R S
7o DXM IR A EHOE /7 X U HEGAAHEIEH & NMDA S A REEHUER O AAER DK
MYER I LOELAFTREMEICH G- L CW D AREEN H 0 | (EREF OMAIBRERLETH D, T
YA Y FaEATBFNIRBZIZOWVTIL, GABA RVEMIT LRSIV AT REMED B v . 1 T Eh
(D720 % SREME ] OMEFRIIFRIT NREE TH D, V7 =B KT I U250 T, iz U 1EH
R 5 AZRRERF L OE &R o TR B (E M 25, BFEREIZ 31T 2 tuliir sl B & B3
HLTWDA[EEMERH 5, LA IEOBLE L, SNSOA > T A 74— T MBI 5 FEREH
BT A, lRGEHRI O 72 59, CIASHATHIIR, FlnfEad, B PIs J OB iR 2 /7
G- ZEXHENEZN TH 5 Al R S LD,
[F5im] DXM (3B ER 2 E HEIRLIC B 5T 2 FIREES RIB S s, TS Y 7 r e
T B TFOVRBIIERET OANRE CH 5, KEZHF.OLIZ DXM - 7=k R7 I U Dift
AL R 23 s Sdu, B Tl SNS BRH ORISR N EE CTh 5, sE/MNETIL, DXM = 7 =
b RT I U RIRFBEBSREETs— . T U A Y P a AT FVRFEITRTGEE L S oHE
NHEBHND, BATIE DXM+ U7 = b BT I U 33EBE CHRIEE R L ESEMCHEET 5 =
ETHGEHRRIEZ TELTRY, SRITHEREIC L D2 HEBOMGRENVLETH D, £, 7
YA Y Fa LT v FNREIL, ZHE CTHE LHER CIIARRS OB O RE L %2179 1F
EORPUIBONTE LT, A% LIl &R, M >Z AT KD Hiv D,

A HEBE/ B (== RF—=X) =M E Ry &
IHEDAETIE, —HEEKS (Over The S R AN W B s U 2 ol = X I[70%: 1 ) | D/RE =X 1]
Counter, OTC [E3 ) O@MLAYEE H I KON INTWL Y, hnETClcarfy, Ve Kn



aFA Ly, AFLZ T2 Ry, TaesLy
IWIRF, =7 =2 RV UZLTCH YA KT = R

Vom MEREOBENO® AHESEM] & LT
G —EDHIRZ T 57 RN S
T&7e, LU EHZEOBZNDH HIEHEN)
T L BALEMT DTV o 7ol &
FLRANTOWTIL, ELAHFEREKAENE & OB
7R B ONE ARSI SR ~ DR BT B3 5 R
FOEN IR STV ek S 5 >
D, 3 A Ol L OW B 22 BE RO ki &
RETT 272 0ITid, BRI 3-S5 < ELiER)
PSR AIR Th D,

AWFFEE, TFA A ML T 7 TUL
A TR ELTETFNVREBIONY 72
R I vt s LT, QEMEKEERRB LW
HARAR R VE OFEHR, QELAFERER L OV
HHNRET DA A OIE - fight, GEN
M BT 2 B FE ) FE s I OV B A) 0 Ll pR
FETV, IO EREICEHET 5 Z & % H
&5,

BONTRRZ b &2, TRFEDOR A
(2B D U A 7 GHl o0 AR R 2 i L. i IE
FEH OHERE, EEME - ERIEE) R b ONTLEE
(s U 72 il BE A e b DR FFIZ & 3 2 BHPaIAR
R i o RS Il = B = I

B. BARAE
1. FEPRFRRET

7 C V72 Dextromethorphan Hydrobromide
Monohydrate 1%, &+ 7 A /L AFGHESREAS
X v B A U 72, Dextrorphan tartrate |
AOBIOUSINC (Gloucester, MA, USA) X 0 JiiA
L 72 . 3-methoxymorphinan (¥ MERCK
(Darmstadt, Germany) J ¥ i A L7, DAT i%&4R
[ PE E HE GBR-12909, SERT g #R A [l 58
Fluoxetine, NET &R EFE Nisoxetine %
Sigma-Aldrich (MO, USA) X VW EEA L7, 3-
hydroxymorphinan %[ 37 [ 3 5 & AL B AR TR AT
Fotezde, TIAL Y Te AT BT
JVIRFE (Allylisopropylacetylurea) & Combi-Blocks
(CA,USA) L DiEALI,

DXM B LB HONT, £/ T 3

YT UAR=S =B DA 2 Fv T
A 72 BRLE A H O 7 Al 217 - 72 ®, Human
Embryonic Kidney 293 (HEK-293) #ifdiz & ~- K
NIV T AR=FZ— Er b= FT A
W—H— INTZERT Y NT AR —F—
BRI AT = v av L, BB EMREE
BIL U7, FEBLZEMBaL % poly-L-Lysin = —
k L7z 96 well black plate (Greiner) (Z 4X10*
cells/well &722 KD IZHEFE L, 37°C + 5.0% CO,
ST CHERR LT, Pl 2 A5 F R B2 TE
JRRIZIRANL 10 23fH] 37°CTA v F a— =
v L7, % ®%% Neurotransmitter Transporter
Uptake Assay Kit (Molecular Devices) O 71 k =
SN THEFE R 7 U AR—F —1Zx19 5 50%
BUAZBHEIER (ICsofl) ZHH L7,

TIUNAY TR LT vFIVIREDKM
GABA ZZARIZHT DG BFITE 2 B 5 N
T HIOITHERE LT, GABA A ZAIK

(Agonist site) 1£7 > F/NIKE L, BHEwEIL
Muscimol, F L —#—{% Muscimol {methylene-
H (N) ) CRUSSAMFIE 25°C, 30 min, GABA A
SR (BZ central site) 1£7 > MK, Y
% |3 Diazepam. b L — ¥ — % Flunitrazepam

{methyl-"H}, GABASZ&IRILT » M/, B
ME¥'E 1T y-Aminobutyric acid (GABA), bk L—
+—1%2,3*H (N) ]-[’HJGABA, GABA k7
AR—Z =37 v NRWMECE, GHEWEIT y-
Aminobutyric acid (GABA), kL —¥%—|% 2,3-
‘H (N) J-'H]GABA, %%V 3 #—7" v Ok
ZeF1E 25°C, 60 min TIT > 72, B RS ARG
FTHT VA Y T EATEFIVRFED Csfl
EEM L (M L——JEIRKAT 1 v
A SRR B o ¥ —1c CHEMm LT72),

2. XHRERIRR

2024 FEE OFRA 715 L [FIERIZ PubMed 72 &5
W SCHAR SR A MTHIZ, google 72 &7
BBV ERNT, THFA IR AT 7
> (Dextromethorphan), 7 U /LA Y 7a L7
tFVIKRFE (Allylisopropylacetylurea) 35 KON
7 =t 7 X (Diphenhydramine) {Z-DVNT,
FAMENC I 1T D EHORDL, AKAFD Y R 7 RFE



PRAEH 2 3l L 72 A SOk i A L7, F— U

— F& LTHEWEAIZTIMZ, Tabuse] [misuse
laddiction] [substance use disorder] [overdose]
ldeath| [recreational or recreation| [suicide
'mews] Social Networking Service or SNS | [Over

The Counter or OTC| Z#HAG O TR L7,

(f B E~ DR )
AWFEREIT, B R ExS & LIAE Tl
72, MLEITAREN TV D IERORE
WEDHDENETH D Z LoD, fMEREORS
JEIT B 72 E T LT,

C. HAEHER
1. EE2REE
THA Rr A L7 7 (Dextromethorphan,

DXM) iZ,CYP B#321Z X - C Dextrorphan (DXO) .

3-methoxymorphinan (3-MM) , A #&RIIZIX 3-
hydroxymorphinan (3-HM) ~& S5 9,
Y ELH & BRI W TIRE T v
OEENEETHDHZ LD, Zb 4 WEIC
DT, RRI VR T AR —4%— (dopamine
transporter, DAT) , ¥ 12 h =2 h T LV AR —H —
(serotonin transporter, SERT), / /L=t 7 U
v N7 AR —4— (norepinephrine transporter,
NET) ~D#HEE it Uiz, £ OfER% Figl &
59, DAT 12k L TIIWFho®mE s 100 M
THEZRBEEMZ7R L7 (Fig.1), SERT IZ%f
L Ci%, DXM 23 ICso=2.242X107 M, DXO ¥
L OV3-MM RZ N E 4 1C50=2.894 X 10°M F 7=
1% ICs5=1.860 X 10°M DLEMEHEZH LT\ 5
ZEDHER S NZ, 3-HM IZBW T, 1T
IAAPLEERITER LT (Fig2A), NET 12
% LT%H DXM 23 IC50=9.236 X 10°M, DXO 5
L OV3-MM BZINEH 1C50=2.637 X 10° M F 7=
12 1Cs50=1.694 X 10°M DOFLEERHZH LT\ 5
T EER SN, 3-HM IZBW T, ICs =
3758 X10° M OFHFEMEHEZRLTND Z &N
filesd S 47z (Fig.2B) . LA EOFER )6 DXM I3,
R&ZBNTHRIRETE /7 I OHUA
HILEERAZRT Z R LMNE /ST, TV
A Y T a BT v FRFICBW T, AR

PR AT IZIE & A R STV R0,
TUVIA Y TFa )T EFILRBZITINLEY
—VERRE T IIR Y UT B R L ERRIC,
AR R OFEH & L TE & Fx b
5 Z LD ARBFFETIE GABA B IR~DIER
ZfiEMT L= (Table.1), GABAASZZMRIZIENT
F. RV OTPEUREAY A FRBLOT S=
A MEAYA F~OBAERBREIT 7203, 100
UM TORE T GABAA ZREA~DOFEA IR
b HNRho Tz, FBEIC. GPCR % GABAg %
FIEB L GABA + 7 AKR—H —~DfEH
%, 100 uM F TOPREETRRD B2 > T,

2. XERIERER

DXM. 7 U LAY Fr LT vFLREZEBL
W7 b T IUACHT 23BER, #5h
EZ31T DELHOIRBL, KAFD Y 2 7 Ak
FEORRARDUC OV TIE, 2024 FFEHREGE
HEDOBEND H 5 EIELOBIMER & 725
FEFNZBEF 2 STHRRAYFHAS | 123V THEBR L 72 7,
AAEPEIIEN S DM AEHE 25D, ke 72
SCERIAAE A2 Fhi L. FrE 3 & HRLE IOV
T CTEHEL 7=,
KEOHDFEE 3G LT D KRBT
& L THIBALS Monitoring the Future 2025 (2 &
L. DXM #ELIFUT O IED « B EE %
INAZ % B (R E w3 T2 EDE
FEE PSS | CREH L2l 2 12 A AR,
2024 4EWF ST 12 £ 2.8%. 10 4 4.0%. 8
FEA44% Th o7 Y, FBHI72DI%, BH %<
DY THED HID FER LR 51T EHFFE
DR EWHHAE TR Y 8 FETRD
BN E W) MR R NEBO LN E8TH D,
OTC EHK L& W) AFEGMEDEZED RIE S
N5, BRENHREZ B2 L. SFEARBLON0 4
ATl COVID-19 FiATHILARE Dl 2 5 AR I 36
W THEREIE VD THERE L QD — 7, 12 4T
VAR R M R 23 ikE L TS (Table.2) o
FRIZ 12 4TI, BERBHAGEE T 5 2006 40D
6.9%% ' — 2 & U CRMIM K TEm 2358
HAL. 2024 FD 2.8%ILBHLARED H-43 LT DK
WTH D, 7B, APHET/RINDEMEIX DXM



B o HEIG TIEZe <. DXM & telilii%
1B « AR AR A k5 & U 7= IR H M
(“to gethigh”) O HCHEEIS TH L HICHE
TOMEND D, HEEDORT INAI1ZDH
1) TR IR - RS A T 21781 —
72 3 ELA & b B SRV &Rl S 40T
WAHD, BrTiER < —EEIG TRkt L T
INTWVDHTeD, BEHSSTHEBE NS EHiE ®H
ECTHDEDNGEPRINTND Y

KENZB T HELHFEREIZ DWW TIE, 2024
Annual Report of the National Poison Data System
(NPDS) MEELFREAIRELL TS 19, [A
I I, 2024 1 A1 B2 12 A 31 H
£ TIZ42K 53 @ Poison Center (23S &4 DXM
BERREE F41X, DXM HUMEIANC X 2850
11,465 tF T o7z, PRAEEHIE LT, HHE
EDOPEHN 866 1, TE R T I 7= L Dff
73265 1, S BITHFEARHOKIED « JRIFEE
BUHIN 3,353 s ST 5, 2451 Poison
Center [ZHE SN T-BMIBZEFITH Y | KEH
BIRDEEEOR AN A EHERT O TR
WH DD, A OF B A HAE E D2 b
ZHPET D LTS CTEERIBE CH H, IRE
BHEIZOWTH D &, 2WE %5 0RE T2
RCIX 17.7% D EXPIRE I FE S, T OW
AL A REX (suspected suicide) 12.4%. & [XIH)
M (misuse) 2.67% ., EXHIELH (abuse) 2.01%
Tholz, LEEN-T, FEEHEH EI/JO)TEEX
(misuse 3 LN abuse) (ZFHYS T 2E|& ﬁ-‘
@%45%%5@5’& 75D, @W%;

IRERE IR B LT D /bEKs
)?Ja) BT 2% 10 - BURHE B OB 1T 15,755
& —EH%E 5D, L L TEIBMIRARIZ X
HLOTHY %EW%%%@@WEﬁfWéﬂ
Bo —JH7C, 1319 % CIIIRZEILH OREE N K
T B0 BBETE 177,393 0 9 BRI
# (intentional) % 107,002 7 (60.2%) TH 5
TEARENTWS, 20 #%LL BITH) 28.6% (B
[X| IR 236,877 1/ EE KA Kk 828,545 1) . 6-12
I3 12.6% CEXIFIIREE 18,707 1F/MREE ka3
148,149 1) . <5 1349 0.005% (EEAIBETE 39
TR/ R RS 815,865 1F) L EbER L T2 L T

WEIETH Y, HFEMTBWTIREREDZL 2
BHITAICER LTS Z L AR LTS,

Z OFRBIEIA L DXM IZBRE L7 fETld2e< .
EMEREICEOSSKEF THLRITHET D
WENRH LD, KETIXEFFRREICEBIT HIEER
HEVEIRD U 2 7 DSHERBIZ EmVME T 5,
ZOFEREIF, /NI T D EEIRE & HE
JEIZH T2 BERAERE WO TME L 7o
ZELTVWDEEZ NS, KETIE, 7F%4
hwu A b7 7 &Gty OTC ERnmE LT,
fih4 [Robitussin Maximum Strength Cough and
Chest Congestion DM ( & A ik
Dextromethorphan, 20 mg, Guaifenesin, 400 mg) |
X> [Delsym Maximum Strength Cough Suppressant
Caplets (FF /) Dextromethorphan HBr 15 mg) |
mEPHREN TN D, —J5, SNSRA VT A
Y74 —T 5 EITEWT, KIEOELHEZEKT
HAZ 7L LT, Syruphead (ZiEHa v
TAANZ72 D17 %% +53) < Orange Crush (#
Ny =V DT T R T —ThbA L
DRITHR) 72 E DM - BRI T RERE
RNFRRZ DTN TV D EENRE SN T
W% (Table.3), HRFEMIHICIVTIZ, DXM I
HF L~V THEIEEMICHEES N TE LT, &
K TH—HIZHHNEZ W 1D, 2O D RMES
il 2 HAIZBMN DB IZ e L, A< b
20N T 18 AT~ DIRTEDEE I SN TN D 1,
Se[E B BN W K 197 ECIE OTC B
& LCAFAMRBTHL —FH, =a—V—TF
Pﬂimm&nyﬂzﬁﬁ@%%%ﬁ@ﬁ%ﬁ
ITONALTTZEIE L A~EAT L. —MRIRGEITA ]
Llpol= 19,

TUNVAL Y TurEALT ®FILIRE
(allylisopropylacetylurea, %41 Sedormid) %
1930 FEARICEEFFE L L TR SALTu7ais, 38
FIFFE M D i/ IR D PSR BES  (drug-induced
immune thrombocytopenia) % & ¢ B 72 7 [
FEOWREPHRNE T, Zh s 0ReM Eo
Mz H & U CORETIZERRE A2 1k &

AU BUE & CITK[E R 5 [ 35 5 (Food and Drug
Administration, FDA) G2 O =5 FH =30 £ 721
OTC EFEAh & L TOWIBITMR S TuVuy,



2024 FEIZ T L 72 SRR - I BRI )
TH. AT BIT 5872 72 B R A T o8
HlEh A OECIIMER SR o Tz, SRELSEAOE
P IZOW TR RGN Z L 2 &
B, MR TITHA RN EHE 2 f 9 5 mlhe
PHEEL, B — LRI Y
TR REY L RO GABA #fE R ~DIE
HAORMERFE L=, TORE, Rlyidbia
< & HARRBRSEM FITB VT, GABA &K
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Figure 1. Effects of Dextromethorphan and Its Metabolites on Dopamine Transporter Uptake

The inhibitory effects of dextromethorphan and its metabolites on dopamine transporter (DAT)-mediated
uptake were evaluated using a dopamine (DA) uptake assay. Various concentrations of dextromethorphan
hydrobromide monohydrate (DXM), dextrorphan tartrate (DXO), 3-methoxymorphinan (3-MM), and 3-
hydroxymorphinan (3-HH) were tested. Each data point represents the mean of three independent
experiments, each performed in triplicate. Dunnet’s posttest was also applied on each graph. *p<0.05,
**p<0.01 vs. Vehicle (Veh)-treated group.
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Figure 2. Effects of Dextromethorphan and Its Metabolites on Serotonin and Norepinephrine Transporter

Uptake

The inhibitory effects of dextromethorphan and its metabolites on neurotransmitter transporter uptake were
evaluated using (A) SERT and (B) NET uptake assays. Various concentrations of dextromethorphan
hydrobromide monohydrate (DXM), dextrorphan tartrate (DXO), 3-methoxymorphinan (3-MM), and 3-
hydroxymorphinan (3-HH) were tested. Each data point represents the mean of three independent experiments,

each performed in triplicate. The half-maximal inhibitory concentration (ICso) values were calculated using

GraphPad Prism (GraphPad Software, Inc., La Jolla, CA, USA).

ICS0 (DXM): 9.236x10° M
IC50 (DOX): 2.637x10%M
IC50 (3-MM): 1.694x10° M
IC50 (3-HM): 3.758x10% M
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Table 2. Past 12-Month Prevalence of Nonmedical Use of Over-the-Counter Cough/Cold Medications by Grade,
Monitoring the Future Study, 20062024

Year 8th Grade 10th Grade 12th Grade
2006 4.2 5.4 6.9
2007 4 5.3 6.7
2008 41 5 6.6
2009 4.6 6 6.9
2010 4.1 5.1 6.6
2011 3.7 4.6 5.6
2012 3.2 4.2 49
2013 28 3.6 46
2014 25 341 42
2015 2 28 3.8
2016 24 3 3.7
2017 27 3.1 35
2018 25 29 3.2
2019 3 33 3.7
2020 4.6 4 34
2021 3.1 34 28
2022 4.2 3.7 29
2023 43 39 26
2024 4.4 4 28

Data represent weighted national estimates of past 12-month prevalence (%) of nonmedical use of over-the-
counter cough and cold medications among 8th-, 10th-, and 12th-grade students in the United States, based on
Monitoring the Future survey data from 2006 to 2024.



Table 3. Classification of Slang Terms Associated With Dextromethorphan (DXM)

AT (WA EYMEDLDERTE

Bk

Dex / Drex

DXM EH D EIBEE - B 1k $hEE

Orange crush

AL EO DXM L0y E 2 (f5]: Delsym)

Poor man’s PCP / Poor man's X

Lil=H= FAET PCP ¥> MDMA #{ERERI EMD

Red devils Coricidin fEFIEEFREDE M

Red hots Fv> T 1TRed Hots ]I1Z{8l7= DXM H Tt )L - feHl
Robo DXM Bz 1E &< 0y (Robitussin F3E)

Rojo ARAVETIHRL KRB OV THET

Skittles Coricidin §&#l (F+v> T 1 Skittles [ZFE{L0)

Triple Cs / CCCs

Coricidin Cold and Cough (§£%&I(=“CCC"ZIEN)

Tussin

DXM iZ1E&H Oy T (B & HEE)

Velvet / Velvet syrup

DXM &H/ Ay

Vitamin D

DXM 2 F DIZEE (Robitussin %E)

ASUT ELRITAEET R

BRIk

Dexing DXM B S TNA 121 BTE
Robo-dosing DXM H D KEIEMR

Robo—fizzing BZiEHEREEHOTIILI—ILERE
Robo-tripping DXM B FE TOLIRIARER

Skittling Coricidin §EXIDE.F

Tussing DXM X1t R B EERTHL
RSV (EREEETE BRR-Ek

Robotard DXM ELAE#IETEENRI

Syrup head B ik HS AT TNAITIEB AN

This table summarizes slang terms related to dextromethorphan (DXM) as reported by WebMD and classifies
them into three categories: (1) terms referring to products or the drug itself, (2) terms describing abuse behaviors,
and (3) terms referring to users. The prevalence of expressions derived from brand names and color
characteristics reflects cultural features specific to over-the-counter (OTC) drug distribution. WebMD:

https://www.webmd.com/parenting/teens-cough-medicine-abuse, (Accessed Feb 23, 2026).



Table 4. Annual Number of Intentional Pediatric Diphenhydramine Ingestions Reported to U.S. Poison Centers,
2014-2023

= FRMERBIE (1)
2014 3,183
2015 3,653
2016 3,824
2017 4,200
2018 4117
2019 4,262
2020 4618
2021 5,083
2022 6,185
2023 5,960

Annual number of intentional diphenhydramine ingestions among pediatric patients reported to U.S. poison
centers from 2014 through 2023. Cases include exposures classified as intentional (e.g., suspected self-harm,
misuse, or abuse) in individuals under 18 years of age. Data demonstrate a gradual increase beginning in the
mid-2010s, with a marked rise during 2020-2022 and a slight decline in 2023, though remaining above pre-
2020 levels.



Table 5. Trends in Pediatric Diphenhydramine Cases Reported to US Poison Centers (2014-2023), Suspected
suicide / Abuse / Misuse

FE BRERA4Y | ERMEA | ERMNRA
2014 2,248 323 373
2015 2,338 333 366
2016 2,419 305 412
2017 2,501 318 404
2018 2,679 332 402
2019 2,830 338 412
2020 3,019 375 367
2021 3211 301 340
2022 3,446 582 423
2023 4,688 568 388

Data represent annual numbers of diphenhydramine exposure cases reported to U.S. Poison Centers from 2014
to 2023. Cases are categorized as suspected suicide (intentional self-harm), intentional abuse (use for
psychotropic or euphoric effects), and intentional misuse (therapeutic error or inappropriate use without intent

of self-harm). Counts reflect cases recorded in the National Poison Data System (NPDS).
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