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The Use of Meperidine Hydrochloride for Chemical Restraint in

Certain Cetaceans and Pinnipeds

Brian E. Joseph’2 and Lanny H. Cornell,’3 1 Sea World, Inc., 1720 South Shores Road, San Diego, California 92109,

USA. 2 Present address: Chicago Zoological Society, 3300 Golf Road, Brookfield, Illinois 60513, USA. Present address:

Pacific Research Laboratories, P.O. Box 1877, El Cajon, California 92022, USA

ABSTRACT: Meperidine HC1 was administered

intramuscularly by hand-syringe to a number

of individuals representing several species of ce-
taceans (n = 95) and pinnipeds (n = 36). Dosage

administered was 0.11 mg/kg, 0.23 mg/kg or

0.45 mg/kg, with the majority of animals re-

ceiving the middle dosage. Meperidine HCI
provided moderate restraint in cetaceans with-

out obvious deleterious effects. Restraint was

achieved rapidly, with maximum effect occur-

ring 20 mm after intramuscular injection and
lasting for 2 to 3 hr. Analgesia appeared to last
as long as 4 hr and was sometimes accompanied
by a restoration of appetite in animals suffering

from physical discomfort. Higher doses pro-

duced increased sedation and analgesia without
noticeably depressing respiration. Meperidine

HC1 provided moderate restraint for phocids

and walrus (Odobenus rosniarus) without ap-

parent detriment. California sea lions (Zalophus

californianus) showed little restraint, but dem-

onstrated profound respiratory depression.

Key words: Chemical restraint, meperidine

HC1, cetaceans, pinnipeds, comparative im-
mobilization studies.

The performance of clinical and ther-

apeutic procedures on cetaceans and pin-

nipeds presents a challenge to zoological

park personnel and investigators. Un-

trained small cetaceans often resist during

such procedures and must be physically

restrained and/or removed from the water

(Sweeney and Ridgway, 1975). Likewise,

the performance of such procedures on

pmnnipeds is often challenging due to their

size, agility and strength. In addition, un-

less accustomed to such procedures marine

mammals may become excited and may

overheat (Ridgway, 1972; Sweeney, 1974).

These problems make a safe, effective form

of chemical restraint or tranquilization de-

sirable for these species.

Meperidine HC1 (Demerol HC1, Win-

throp Laboratories, Division of Sterling

Drugs, Inc., New York, New York 10016,

USA) was administered intramuscularly by

hand-syringe to 95 individuals of several

species of cetaceans and to 36 individuals

of several species of pinnipeds either in

Sea World’s permanent collection or to re-

strain stranded animals during recovery by

Sea World personnel. During drug admin-

istration, cetaceans were restrained within

soft canvas stretchers or hand-restrained

in shallow water, while pinnipeds were re-

strained within restraint cages or throw

nets. A portion of the data upon which this

report was based has been previously re-

ported (Joseph and Cornell, 1987).

In these cases chemical restraint was for

physical examination, radiography, gas-

troscopy, cryosurgery, analgesia and fa-

cilitation of fluid therapy and transport.

Surgery and dental extractions on ceta-

ceans and skin biopsies on pinnipeds were

performed under meperidine HC1 re-

straint in conjunction with local anesthesia

(lidocaine HCI, Elkins-Sinn, Inc., Cherry

Hill, New Jersey 08034, USA). Pinniped

surgeries and dental extractions were per-

formed using meperidine HC1 as a pre-

anesthetic, followed by intravenous thi-

amylal sodium (Surital, Parke-Davis,

Division of Warner-Lambert Co., Morris

Plains, New Jersey 07950, USA) (0.74 mg/

kg) and/or halothane (Halocarbon Labo-

ratories, Inc., 82 Burlews Court, Hacken-

sack, New Jersey 07601, USA) anesthesia.

Bottlenose dolphins (Tursiops tru nca-

tus) (n = 2), harbor seals (Phoca vitulina)

(n = 3) and northern elephant seals (Mi-
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TABLE 1. Species involved, number of restraints and dosages of meperidine HCI administered to marine

mammals for the purpose of chemical restraint.

Species

Total number
of restraints

mg meperidine/kg

0.11 0.23 0.45

Bottlenosed dolphin, Tursiops truncatus 74 2 62 10

Pilot whale, Globicephala niacrorhynchus 4 2 2

Killer whale, Orcinus orca 4 2 2

White-sided dolphin, Lagenorhynchus obliquidens 3 3

False killer whale, Pseudorca crassidens 10 9 1

Walrus, Odobenus rosmarus 23 10 13

California sea lion, Zalophus californianus 4 2 2

Harbor seal, Phoca vitulina 4 3 1

Northern elephant seal, Mirounga angustirostris 5 4 1

Common dolphin, Delphinus delphis 1 1

rounga angustirostris) (n = 4) received

0.11 mg/kg meperidine HC1. Meperidine

HC1 at a dosage of 0.23 mg/kg was ad-

ministered to bottlenose dolphins (n = 62),

killer whales (Orcinus orca) (n = 2), Pa-

cific white-sided dolphins (Lagenorhyn-

chus obliquidens) (n = 3), pilot whales

(Globicephala macrorhynchus) (n = 2),

false killer whales (Pseudorca crassidens)

(n = 9), a common dolphin (Deiphinus

deiphis) (n = 1), walrus (Odobenus ros-

marius) (n = 10), California sea lions (Zal-

ophus californianus) (n = 2) and a harbor

seal (Phoca vitulina) (n = 1). Meperidine

HC1 was administered at a dosage of 0.45

mg/kg to bottlenose dolphins (n = 10),

pilot whales (n = 2), killer whales (n = 2),

a false killer whale (n = 1), California sea

lions (n = 2) and walrus (n = 13) (Table

1).

Naloxone HCI (Narcan, DuPont Phar-

maceutical, Inc., E. I. du Pont de Nemours

and Co. (Inc.), Manati, Puerto Rico, USA;

0.0039-0.0088 mg/kg) was administered

intravenously to pinnipeds upon comple-

tion of clinical and surgical procedures as

a narcotic antagonist; this was not given to

cetaceans.

In cetaceans, mild restraint occurred

within 10 mm of injection, at all dosages

administered, and reached a maximum ef-

fect within 20 mm. Cetacean restraint was

characterized by a decreased respiratory

rate, decreased heart rate, increased depth

of respiration, decreased responsiveness to

visual and tactile stimuli and decreased

responsiveness to manipulation , accom-

panied by mild to good analgesia. Re-

straint decreased over time, but generally

persisted for at least 2 hr, but not 3 hr.

Higher doses (0.45 mg/kg) produced

slightly more pronounced sedation and an-

algesia with longer duration and were used

for procedures which might have been ac-

companied by greater excitement. Ceta-

ceans narcotized with meperidine HC1 re-

mained in water or were returned to water

following completion of clinical proce-

dures because sedation did not appear to

interrupt either respiratory nor thermo-

regulatory homeostatic mechanisms.

Sedation and analgesia appeared more

pronounced in pinnipeds at the above

mentioned doses, except for California sea

lions, and followed a similar time course.

California sea lions appeared sedate, but

were very responsive to manipulation.

Greater respiratory depression was appar-

ent in pinnipeds, especially in walrus, and

might have persisted for several hours if

the narcotics were not antagonized. The

intravenous administration of naloxone

HC1 at the previously mentioned doses re-

sulted in complete antagonism of restraint

and respiratory depression within 2 mm

in pmnnipeds, allowing a rapid return to

water.

A variety of tranquilizers have been used
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in marine mam mals. Chiordiazepoxide

HC1 has been used in cetaceans (Ridgway,

1972; Sweeney and Ridgway, 1975) and

pinnipeds (Heuschele, 1961 ; Hubbard,

1968, 1969; Ridgway, 1972) as a calming

agent and to facilitate clinical procedures.

Oral paraldehyde has also been used to

calm excited male bottlenose dolphins

(McBride and Kritzler, 1951). Diazepam

facilitated gastroscopy in a bottlenose dol-

phin (Greenwood and Taylor, 1978) and

in a grey seal (Halichoerus gry pus)

(Greenwood and Wild, 1977), but also has

given inconsistent results in phocids (Hub-

bard, 1969).

Phenothiazine derivatives are contrain-

dicated in marine mammals because they

may produce thermoregulatory com ph-

cations through peripheral vasodilation

(Ridgway and McCormick, 1971; Sweeney

and Ridgway, 1975; Hammond and Eis-

ner, 1977). Fatal respiratory arrests have

occurred in cetaceans following phenothi-

azine administration (Norris, 1966).

Ketamine HC1 has been used in both

cetaceans and pinnipeds. The use of ke-

tamine HC1 in Tursiops sp. resulted in the

animal remaining motionless at the water’s

surface without apparent respiratory or

thermoregulatory depression (Sweeney and

Ridgway, 1975). Ketamine HC1 has been

used with mixed results in pinnipeds, alone

and with other agents, primarily for com-

plete immobilization rather than restraint

(Geraci, 1973; Hammond and Eisner,

1977). Although good results have been

achieved in healthy pinnipeds, resultant

muscle tremors occasionally have lead to

ton ic-c ionic convulsions, respiratory

depression and fatalities (Geraci, 1973;

Hammond and Elsner, 1977). Further-

more, although useful in phocids, keta-

mine HC1 appears to have a lower margin

of safety in otariids, especially those suf-

fering from illness or injury (Geraci, 1973;

Hammond and Elsner, 1977).

Narcotic restraint in pinnipeds has been

previously reported (Hubbard, 1969; Cor-

nell et al., 1987). Meperidine hydrochlo-

ride was reported to be of questionable

usefulness in California sea lions due to

resultant hyperexcitabihity (Hubbard,

1969). The use of a fentanyl-droperidol

combination for bottlenose dolphin nar-

cotization has been reported previously

(Meshcherskii et al. , 1978).

In our experience meperidine HC1 has

provided moderate restraint in cetaceans

without obvious deleterious effects. Re-

straint is achieved rapidly, with maximum

restraint occurring 20 mm after intramus-

cular injection, lasting for 2 to 3 hr. An-

algesia appears to last as long as 4 hr and

may be accompanied by a restoration of

appetite in animals suffering from physical

discomfort. Higher doses produce in-

creased sedation and analgesia without no-

ticeably depressing respiration. Cetacean

respiratory and thermoregulatory mech-

anisms do not appear to be affected and

the animals may be safely returned to water

following narcotic administration or at the

completion of the procedure. Changes in

respiratory quality and rate and changes

in heart rate indicate a reduction in ex-

citement, decreasing the possibility of life

threatening com phications during re-

straint. This calming effect greatly facili-

tates cetacean transport.

Meperidine HC1 provides moderate re-

straint for phocids, such as harbor seals and

elephant seals, without interfering with

thermoregulation. Moderate restraint is

produced in walrus facilitating procedures

such as fluid therapy (Cornell et al., 1987).

California sea lions show little restraint at

the above mentioned doses, but demon-

strate respiratory depression. Although ef-

fective for cetaceans, phocids and walrus,

we do not recommend meperidine HC1

alone for restraint in California sea lions.
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