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Tishler LC, Gordon LB., Ethical Paranmeters of Challenge Studies |nducing
Psychosis with Ketam ne., Ethics Behav 1999; 9(3):211-217.

Researchers routinely induce psychosis in healthy volunteers via ketam ne

i nfusion to expand their know edge of schizophrenia. W question the ethics
of the nature and procedures of such studies. W al so address saf eguards
for ethically conducting and reporting such pursuits, including
recruitment, screening, available treatnment, and foll ow up.

Moore KA, Sklerov J, Levine B, Jacobs AJ., Uine Concentrations of Ketam ne
and Nor ketam ne Following Illegal Consunption., J Anal Toxicol, 2001

Cct ; 25(7): 583-588.

Ket am ne, an anesthetic agent primarily used in veterinary nedicine and
pediatrics, continues to gain in popularity in the drug abuse scene or
'Rave Wave' of all-night dance clubs. The Division of Forensic Toxicol ogy
Laboratory (O fice of the Armed Forces Medi cal Examiner) at the Arned
Forces Institute of Pathology, as the primary anal ytical |aboratory for
crimnal investigative agencies in the Departnment of Defense (DOD), has
seen requests for ketanmine analysis rise from1l in 1997 to 116 in 2000.
This increasing abuse has |l ed the DOD Urine Drug Testing Laboratories to
consi der addi ng ketam ne screening to their random urinal ysis program
However, before ketamine testing can be inplenented as standard policy,
concentrations of ketam ne and netabolites in urine need to be eval uated
after actual drug use. There is very little information regarding the

phar macoki neti cs of ketam ne, especially concentrations of the drug or its
two maj or metabolites, norketam ne and dehydronorketam ne, that can be
expected in urine. In fact, dehydronorketam ne has been believed to be an
anal ytical artifact caused by the high tenperatures of gas chronatography.
In this paper, we attenpt to resolve this issue with the devel opnent of a
i quid chromat ography-mass spectronetry (LG M5) nethod. The urine
concentrations of ketam ne, norketam ne and dehydronorket am ne
(presunptive) detected in 33 "positive" cases received in our |aboratory
since 1998 are reported. Quantitati ons were acconplished with LC M
Ket am ne concentrations ranged from6 to 7744 ng/ nL. Norketani ne
concentrations ranged from?7 to 7986 ng/nL and dehydronor ket ani ne
(presunptive) concentrations ranged from 37 to 23,239 ng/ni.

Lahti AC, Wiler MA, Tamara M chaelidis BA, Parwani A, Tami nga CA.
Effects of Ketamine in Normal and Schi zophrenic Vol unteers.

Neur opsychophar macol ogy 2001 Cct; 25(4): 455- 467.

This study evaluates the effects of ketami ne on healthy and schi zophrenic
volunteers (SVs) in an effort to define the detail ed behavioral effects of
the drug in a psychosis nodel. W conpared the effects of ketam ne on
normal and SVs to establish the conparability of their responses and the
extent to which normal subjects might be used experinentally as a nodel.
Ei ghteen normal volunteers (NVs) and 17 SVs participated in ketani ne



interviews. Sonme (n =7 NVs; n =9 SVs) had four sessions with a 0.1-0.5
ng/ kg of ketam ne and a pl acebo; others (n = 11 NVs; n = 8 SVs) had two
sessions with one dose of ketam ne (0.3 ng/kg) and a pl acebo. Experienced
research clinicians used the BPRS to assess any change in nmental status
over time and docunented the specifics in a tinely way. In both vol unteer
groups, ketanine induced a dose-related, short (<30 min) increase in
psychotic synptons. The scores of NVs increased on both the Bri ef
Psychiatric Rating Scal e (BPRS) psychosis subscale (p =.0001) and the BPRS
wi t hdrawal subscale (p =.0001), whereas SVs experienced an increase only in
positive synptons (p =.0001). Seventy percent of the patients reported an
increase (i.e., exacerbation) of previously experienced positive synptons.
Nor mal and schi zophrenic groups differed only on the BPRS w t hdrawal score.
The magni tude of ketam ne-i nduced changes in positive synptons was simlar,
al t hough the psychosis baseline differed, and the dose-response profiles
over tinme were superinposable across the two popul ations. The simlarity
bet ween ket am ne-i nduced synptons in SVs and their own positive synptons
suggests that ketanine provides a uni que nodel of psychosis in hunan

vol unteers. The data suggest that the phencyclidi ne (PCP) nodel of

schi zophreni a maybe a nore valid hunman psychosi s/ schi zophreni a drug node

t han t he anphet ani ne nodel, with a broader range of psychotic synptons.
This study indicates that NvVs could be used for nany informative
experinmental psychosis studies involving ketam ne intervi ews.

Jansen KL, Darracot-Cankovic R, The Nonnmedi cal Use of Ketami ne, Part Two:
A Revi ew of Problem Use and Dependence., J Psychoactive Drugs 2001 Apr-

Jun; 33(2):151-8

This is the second part of a review of the nonmedi cal use of ketam ne. Part
one di scussed the history of ketam ne, the sought-after effects for which
it is taken in a nonnedical context, how these are produced, common adverse
ef fects, the ketami ne schi zophrenia nodel and the neurotoxicity issue. Part
two reviews what is currently known about probl em use of ketam ne, ketanine
dependence, treatnment options and harm m ni m zati on i ssues. Sone ketam ne
users becone dependent on the drug in a manner resenbling cocaine
dependence, with craving and a high tol erance but no evidence of a
physi ol ogi cal wi thdrawal syndrone. The likely nechani sns of this dependence
are discussed in terns of what is known about the neurochem stry of

ketami ne, its psychol ogical effects, and published case histories in both
the formal and informal literature. The conclusions are that ketam ne
dependence is linked with effects that this conplex drug has in comobn with
not only cocai ne and anphetani ne but also with opiates, alcohol and
cannabis, as well as the psychol ogical attractions of its distinctive
psychedel i ¢ properti es.

Curran HV and Monaghan L, “In and Out of the K-hole: A Comparison of the Acute and Residual
Effects of Keetamine in Frequent and Infrequent Ketamine Users,” Addiction, May 2001,
96(5):749-760.

Ket am ne, a non-conpetitive N-nethyl-D aspartate (NVDA) receptor

ant agoni st, produces acute inpairnent of working, episodic and senmantic

nmenory al ong with psychotogeni c and di ssoci ative effects when a single dose
is given to healthy volunteers. |In recreational users, Curran and Mrgan



showed that ketam ne produced the sane acute effects but that 3 days after

i ngestion, ketam ne users showed persisting nenory inpairnment and el evated
psychot ogeni ¢ synptons conpared with controls. To explore whether such
persisting effects reflect chronic effects of ketam ne use, the present
study conpared frequent with infrequent users of ketam ne on the night of
drug use and again 3 days later. Eighteen frequent and 19 infrequent

ket ani ne users were assessed on each test day on a range of cognitive tasks
tapping menory and attentional function and on subjective scal es

(schi zotypal , synptomatol ogy, dissociation, nood). G oups were broadly

mat ched for pol ydrug use apart from ketani ne which frequent users took
significantly nore often and in larger quantities than infrequent users.
Acute effects on day O replicated previous findings. On day 3, frequent
users showed significant inpairnents on tasks tapping episodic and semantic
menory but there was no evi dence of persisting dissociative or schizotypal
synptons. Concl usion: These findings indicate that frequent use of
ket am ne produces long-lasting inmpairnments in episodic nenory and aspects
of retrieval fromsemantic nenory. Such effects accord with anim

evi dence of the effects of NVDA receptor blockade on nmenory. Those using,
or contenpl ating using ketanine should be informed of these persisting,
detrinental effects of the drug upon human nenory.

Weiner AL et.al., “Ketam ne Abusers Presenting to the Emergency Departnent:
A Case Series,” J.Energ. Med., May 2000, 18(4):447-451

Ket am ne hydrochloride, famliar to emergency physicians as a dissociative
anest hetic, has been abused as a hal luci nogen for al nost 30 years. The
drug produces effects simlar to those of PCP but with nmuch shorter
duration of effect. Since 1996, an increasing nunber of patients have
presented to Connecticut Emergency Departnments (Eds) after the intentional
abuse of ketam ne. Because the nedical literature contains al nost no

i nformati on on the consequences of ketam ne abuse, we have conpiled a
series of ketam ne abusers presenting to the ED. Anmong the 20 patients in
this series, comonly presenting conplaints included anziety, chest pain,
and pal pitations. Tachycardia was the nbst conmon pysical exam nation
finding. Nystagnmus, a common finding after PCP use, was seen in only three
cases. The nost frequent conplications after ketam ne abuse were severe
agi tation and rhabdonyol ysis. The synptons of ketamni ne intoxication appear
to be short-lived, with 18 of the 20 patients di scharged fromthe ED within
5 h. of presentation. Energency physicians should include ketanmine in the
differential diagnosis of drug- or toxin-induced hallucinations. Methods
for detecting this drug in biologic fluids are reviewed as are treatnent
recommendati ons for managi ng the patient who presents to the ED after
abusi ng ket ani ne.

Curran HV and Morgan C, “Cognitive, Dissociative, and Psychotogenic Effects
of Ketamine in Recreational Users on the Night of Drug Use and 3 Days
Later,” Addiction, April 2000, 95(4):575-590.

Recreational use of the N-nethyl-Daspartate (NVDA) receptor antagoni st,
ketanmine, is increasing. The present study ained to exami ne both the acute
and residual effects of this drug on cognitive function, dissociation and
schi zotypal syntomatol ogy in recreational users. A parallel group design
was used to conpare 20 vol unteers who reported having taken ketam ne with
19 vol unteers who reported no consunpti on of ketam ne on the rel evant night
(day 0). Al 39 participants were tested on day 0 and again 3 days later.
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On each test occasion a battery of tests was adm ni stered which tapped a

wi de range of nenory functions, attention, dissociation, schizotypa
synpt omat ol ogy and nood. G oups were broadly matched for pol ydrug use
apart fromketamne. Acute effects on day O replicated previous |aboratory
studi es showi ng a broad spectrum of cognitive inpairnments follow ng
ket am ne adm nistration as well as marked dissociative effects and

schi zotypal synptonmatol ogy. Three days later, ketam ne users had
significantly higher scores than controls on both dissociation and

schi zotypal synptonatol ogy. On some cognitive neasures there were no group
di fferences on day 3; however, on tests tapping semantic nenory, the
ket am ne users showed persisting inpairnments conpared with controls.
Concl usi ons: Ketami ne appears to induce acute and severe inpairnents of
wor ki ng, episodic, and semantic nenory as well as psychot ogenic and

di ssoci ative effects. Three days after drug ingestion, recreational users
di splay semantic nmenory inpairnment and di ssociative and schi zotypa
synpt omat ol ogy which could reflect chronic or residual effects of taking
the drug or pre-existing differences in ketamni ne users.

Gll JRand Stajic M “Ketam ne in Non-hospital and Hospital Deaths in New
York City,” J.Forensic Sci., My 2000, 45(3):655-658.

W reviewed all ketam ne-positive deaths (87) examined at the New York City
O fice of Chief Medical Exaniner over a two-year period (1997-1999). There
were 15 non-hospital deaths with 12 due to acute nultidrug intoxications,
one due to sarcoidosis, and two due to physical injury (blunt and thermal).
In no instance was a fatal intoxication caused exclusively by ketam ne.

Opi ates (10/15), followed by anphetam nes (7/150 and cocai ne (6/15), were
the nost frequent co-intoxicants. Ethanol was found in only one death.

The race of all decedents was white and the mpjority were nen (11/15)

bet ween the ages of 18 and 30 years. The remaining 72 instances of
positive ketamnine findings were hospital deaths foll owi ng surgical
procedures or burns.

Weiner AL., Energing Drugs of Abuse in Connecticut, Conn.Med., January
2000, 64(1):19-23.

Duri ng the past decade, several new drugs of abuse have energed as public
heal th concerns in Connecticut. These include ketan ne, ganma-

hydroxybutyrate, Ritalin and “Illy.” Two trends stand out when one | ooks
at these new drugs of abuse. First, drugs that have legitinmte nedical
i ndications are being incrasingly diverted for illicit purposes. Second,

much of the informati on needed to acquire, synthesize and use these drugs
can be found on the Internet. Wile none of these newer agents is abused
to the extent of heroin or cocaine, all of themhave the potential to cause
serious norbidity, and occasionally death. The goal of this article is to
make Connecticut physicai ans aware of these energi ng drugs of abuse.
Enphasis is placed on recognizing the signs and synptons produced by these
drugs and on managi ng the conplications that are associated wit their use.

Newconmer JWet.al., “Ketam ne-induced NVDA Receptor Hypofunction as a Mde
of Menory I npairnent and Psychosis,” Neuropsychopharnacol ogy, February
1999, 20(2):106-118.

N-net hyl - D-aspartate (NVDA) gl utamate receptor antagonists are reported to
i nduce schi zophreni a-li ke synmptons in humans, including cognitive

i mpai rnments. Shortcom ngs of nmpbst previous investigations include failure
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to mai ntain steady-state infusion conditions, test nmultiple doses and/or
measur e antagoni st plasnma concentrations. This double-blind, placebo-
controll ed, random zed, wi thin-subjects conparison of three fixed sub-
anesthetic, steady state does of intravenous ketam ne in healthy nal es
(n=15) denonstrated dose-dependent increases in Brief Psychiatric Rating
Scal e positive (F[3,42]=21.84; p<0.0001) and negative synptons
(F[3,42]=2.89; p=0.047), and Scale for the Assessnment of Negative Synptons
(SANS) total scores (F[3,42]=10.55; p<0.0001). Ketam ne also produced a
robust dose-dependent decrease in verbal declarative nmenory performnmance
(F[3,41]=5.11; p=0.004), and prelimnary evidence for a similar dose-
dependent decrease in nonverbal declarative nenory, occurring at or bel ow
pl asma concentrati ons produci ng other synptons. |ncreasi ng NVDA receptor
hypo-function is associated with early occurring nmenory inpairnments
fol | owed by ot her schizophrenia-1ike synptons.

Del garno PJ and Shewan D., “lllicit Use of Ketanmine in Scotland,”

J. Psychoactive Drugs, April 1996; 28(2);191-199.

Sem structured interviews were carried out with 20 illicit users of
ketanmine in Scotland. Participants had used a wi de range of illegal drugs.

Scottish drug agencies reported linmted contacts with ketam ne users;
however, subjects were know edgeabl e regarding the licit purpose of
ketanmine, its effects, and its legal status. Ketam ne was usually obtained
t hrough diversion fromlegitinmte sources. Three participants reported
extensive use, indicating the potential for psychol ogi cal dependence. A
standard dose of ketam ne was typically 1/8g, usually taken intranasally.
Participants reported the ketam ne experience as being extrenmely intense
and di ssociative, usually lasting for approximtely one hour. Al

partici pants reported using ketamne in a carefully preplanned setting,
enphasi zi ng confort, security, and famliarity. Participants identified
potential problens arising fromusing ketanine in a public place, or in
unfaniliar surroundi ngs and al so suggested that novice users nay encounter
probl ens through | ack of know edge concerning the intense nature of the
experience. Accurate infornmation concerning the effects and nature of
ketanine as well as the inportance of set and setting should be nmade
avai |l abl e. However, publicizing the drug should be avoi ded as w despread

i nterest could cause greater problens than currently exist.

Lahti AC et.al., Subanesthetic Doses of Ketam ne Stinmulate Psychosis in
Schi zophreni a,” Nerophsycophar macol ogy, August 1995; 13(1) 9-19.

We adnmini stered ketami ne to schi zophrenic individuals in a double-blind,

pl acebo-control | ed design using a range of subanesthetic doses (0.1, 0.3,
0.5 nmg/kg) to evaluate the nature, dose characteristics, tine course, and
neurol epti ¢ nodul ati on of N-nethyl-D-aspartate (NVDA) antagoni st action on
nmental status in schizophrenia. Ketam ne induced a dose-rel ated, short
(<30 minutes) worsening in nental status in the hal operidol-treated
condition, reflected by a significant increase in BPRS total score for the
0.3 mg/ kg (p=0.005) and 0.5 nmg/ kg (p=0.01) challenges. Positive synptons
(hal luci nati ons, delusion, thought disorder), not negative synptons
accounted for these changes. These ketam ne-induced psychotic synptons
were strikingly rem niscent of the subject’s synptons during active

epi sodes of their illness. Results fromsix patients who were retested in
the sane design after being neuroleptic free for 4 weeks failed to indicate
t hat hal operi dol bl ocks ketam ne induced psychosis. Several subjects
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evi denced del ay or prol onged (8-24 hours) psychotom netic effects such as
wor seni ng of psychosis with visual hallucinations. These data suggest that
ant agoni sm of NMDA-sensitive glutamatergic transm ssion in brain
exacer bat es synptons of schizophreni a.

D |l mann JM *“Substance Abuse in the Perioperative Setting,” AORN. J., July
1995; 62(1):111-112.

Publ i shed infornati on and extensive anecdotal reports from perioperative
nurses reveal reveal an al arming anount of substance abuse in the
perioperative setting. |In addition to the fanmiliar controlled substances
(eg. Narcotics, tranquilizers), practioners nust be famliar with the
potenti al abuse of anesthesia induction agents such as ketami ne, nitrous
oxi de, and general inhalation anesthetics. Periodperative nurses need to be
aware of the problem of substance abuse in the perioperative setting,

i ncreasing their know edge of substance abuse practices, be alert to signs
and synptons of chem cal dependency, and have plans for responding to
reported substance abuse situation when on duty.

Jansen KL, “Ketam ne —Can Chronic Use Inpair Menory,” Int.J.Addict., Feb
1990, 25(2):133-139.

Ket am ne, a congener of PCP, can produce a range of psychol ogical effects
whi ch have led to its non-nedical use. Recent discoveries concerning the
effects of ketamine and simlar substance in the brain suggest that they
may interfere with menory processes when given acutely and may affect
synaptic plasticity when given chronically in high doses in certain ani ma
nmodels. It is thus of interest to exam ne the consequences, if any, of
chronic use in humans. A case is here presented of |ong-term high-dose
ket am ne use, in which the user described inpaired recall and attenti on,
and a subtle visual anomaly persisting after cessation of the habit. This
history is considered in the context of other relevant studies.



