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HEMATOLOGIC VALUES OF THE BLACK SPIDER MONKEY
(ATELES FUSCICEPS), RED SPIDER MONKEY (ATELES
GEOFFROYI), WIITE FACE MONKEY (CEBUS CAPUCINUS).
AND BLACK HOWLER MONKEY (ALOUATTA VILLOSA)-2345

JAMES A. PORTER, JRE

SUMMARY e Hematologic velues were determined from black spider monkeys (Ateles
fusciceps), red spider monkeys (Ateles geoffroyi), white face menkeys {Cebus copucinus),
and block hawler monkeys (Alovatta villasa), Mean velves, standard deviofions, and
minimal-maximol volues were defermined for erythrocyte counts, levkoeyfe counts,
poacked cell volumes, hemeglobin concaenfrations, differential levkoeyte counts, mean
cell volumes, mean cell hemoglobins, and mean cell hemeglebin concentrations. Cal-
culations were presented separately for sexes, fer immature and moture mankeys, and
for arrival at laboratary, maintained in laboratory in 1967, and maintained in lobora-

fory in 1948,

Hematologic parameters of Panamanian pri-
mates were desired as part of malarial studies
at Gorgas Memorial Laboratory. Except for
the report of Taliaferro and Kluver (3 on
the leukocyte
counts determined [rom a few of these mon-
keys, no information could be found, To ob-
tain information, we made hematologic de-
terminations as time permitted. Data on the
night monkey, dotus trivivgatus (27, and the
Panamanian marmoset, Saguinus  geoffrop
fg}?
olher species, the black spider monkey, Afeles
Tuscicepis, ved spider monkey, dieles geaffroyi,
white face monkey, Cebus capucinus, and

“pormal”  ervihrocyle  and

were presented elsewhere, Data from 4

f Feomn the Gorgas Memarin]l Lokavaroey, Panama, Repub-
lig of Panama.

T Presented @t the 190 Anpoal Mecting of the Amecican
Assogintion  for  Laboratary  Animal  Science, Tae ¥emas,
Mevadn, 1905,

* This paper B a compilation of cotribution oumbers 497,
AUE, and A% from the Army Kesearch Program on Malaria,
These studies have been supported in parl by the United
Arates Army Medical Research and Development Comoand
under Hesearch Contract DM e 19367039254,

4 The aathoer gratelully acknewledges the assistance of Al
besro Kant  for  Inboratory  determinations and  Belasario
Pala, Jr. dor data analysis,

FAceepted for publication December 28, 1870,
t Present  neddeesss (lh.mi_, _:Il[[..."'.M."s.'\'l', 'I'u_li.'u'r:i YWeterans
Administration Hoesputal (151, 1200 MW, 16th Street,

Miami, Flerida 33123,
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black howler monkey, Alsualia villosa, are
reported herein.

Marerians ane MeTHODS

Methods of blood collection and analysis
(2) and of feeding and handling (1,4)
were detatled previeusly, Mast of the mon-
keys of the 4 species mentioned were imma-
ture {juvenilel becanse of difficulty in cap-
tuning adults, The spider monkevs and white
face monkeys had generally been kept cap-
tive by Indians for a few weeks before ar-
rival at the laboratory. Their arrival values,
therefore, represent wvalues consequent to
being held caplive by Indians rather than
values in their natural state, The howler
monkeys were gencrally brought to the lab-
oratory within 48 hr aller capture,

The original diet for the spider monkeys
and white face monkeys consisted of a com-
bination of rice, ground meat, and vege-
tables cooked daily and supplemented by
seasonal fruits and vegetables. Beginning the
latter part of 1967, Purina Monkey Chow
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25 (Ralston Purina Company, St Louis,
Mo} was substituted for the cooked food.

Initially, howler monkevs died soon after
arrival at the laboratory in spite of a varniety
of dietary, medicinal, and management regi-
mens. Finally, efforts to provide a satislactory
substitute for their natural diet were aban-
doned. Among foods consumed by Panama-
nian howler monkeys in their natural state are
the leaves and, in secason, the froits of the
trumpet tree, Cercrofia mexicana, the al-
mond tree, Dermunalia catappa, and the man-
o tree. Mangifera indica, Since these foods
were provided to the monkeys, they have sur-
vived for lenethy period. Reported mainte-
nance values were collected after the feeding
of natural foods was started.

A problem initially encountered in spider
monkevs was anemia due to pedicnlosis, The
lack of a pollex hinders their grooming,
Chlorinated hvdrocarbons and  organophos-
phates were [orbidden at the laboratory be-
Ohriginally,
spider monkeys were dipped in pine oil baths
only when it was believed lousiness vequired
treatment. In 1968, because the orginal regi-
men proved inadeguate, weekly dippings in

canse of insectary  operations,

pine oil baths were instiluted,

REsULTs amn Discussion

Table 1 shows hicher mean wvalues for
packed el
and  hemoglobin

ervthocyle  counts, volurne

percentages, determina-
tions for both immature female and male
black spider monkeys maintained in the lab-
oratory in 1968 over the arrival group and
the group maintained in 1967, The increased
values may reflect either an improved louse
contral program or a change in diet, or both,
Table 1 also shows an increase in lenkocvie
count Tor females and males for the mam-
tained groups over the arrival groups. This
i reflected in g numerical increase in both
neutrophils and hrmphocytes. Percentages for
neutrophils indicate a numerical deerease for
the 1968 group, quite the opposite of what
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actually oceurs. The increased leukocyte
count may reflect an exposure to a more
variable microbial population in the labora-
tory than encountered previously.

Table 2 gives hematologic data from red
spider monkeys. Because of the limited num-
her of determinations, no discussion will be
Ziven.

Table 3 wives determination from imma-
ture white [ace monkevs. As with black
spider monkeys, an increase in leukocytes oe-
curs in the maintained groups. The males
show a decrease in ervihrocyte counts, packed
cell valume porcentages, and ]':f‘:'t‘ﬂl.‘.rf_:"lﬂbit‘l de-
terminations in the 1967 maintained group
compared to the arrival group. This is fol-
lowed by an increase in values for the 1965
groupr. This could reflect the change in diet,
The same pattern is not seen with the fe-
males, but this apparent discrepancy may be
due to an indaeguate sampling of the female
population,

Table 4 gives determinations from adult
white face monkeys, Because of the few de-
terminations from most sroups, only the male
group maintained in 1968 will be mentioned,
This group shows signiflicant differences from
the 1968 fmmature male group listed in
Table 3 in the mean values for erythrocyte
counts, packed cell solume pereentages, and
hemoglabin determinations. Whether  these
differences are due to the immature monkeys
being weaned too early, to their being un-
able or unwilling to obtain adequate food
when conlined with adults, to natural dif-
[erences, or to some other reason s un-
ko,

Tables 5 and 6 present data obtined from
black howler monkevs. Because of the few
mankevs in the maintained groups, no dis-
cussinns will be made.

The generally low hemoglobin values rela-
tive to the packed cell volume percentages
mayv have been influenced by the method of
hemoglobin determination. As noted in the
publication  that
methodology (21, hemoglobin values were
determnined by the Sahli colorimetric meth-
odd, This method, because of time, light

Previous described  the
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TAHLE 4

Hemaralogic deteraningtions fram mature Galas capucinus at Gorgas demarial Laboratory

Fermales Males
Arr 1O65-68] Main e Main 11967 Main 1968
Deermination Mo Mean D 5D Mo Mean 2300 Mo Mean £ 50 Mo Mean L 50°
Erythra- 1 4,910 4 461in1z 5 4631016 14 40ty 72
cytesicu mm (450477 14,42 4 .858) (4,156,681
{108
Lewka- . 1 7.5 4 145053 5 236562 14 16.058.4
-:E'.':Ef.r."cu mm (222100 1M5.7-30.00 #,2-34.73)
ix10%) _
Packed call 1 490 4 az.8t1a 5 44,8713 14 47.0 6.7
walurme (3] (4745} (44 47} (A0 -6G3)
Hernaglobin 1 145 4 12,4705 5 125505 14 144t
Ter/ 100 il ) 12,5140 (130-14.1} 112.4—19.8)
Meutrapshils 150 L] 4 00T, 7 ] 11 55,6766
{41 87 14770
Lymphocytes (%) O q 47.5 5.4 1] 11 anatay
{43 -55) |25 50
Manocytas (%) a 4 1.3%08 0 1 1atii
- (0.4
Eosincphils %) 0 4 131086 0 11 1.6%t22
-2 {0-5)
Basaphils (%) 4] 4 0.0 1] 1 d.0
MCH el 11000 a gg.0lay 5 96,273 6 14 ss7lin
192,3-37.8] 160,5—-99.4) (92.5—99.0
RICH | g 1 294 4 290710 5 Malns 19 197817
[27.5-29.4) |78.82-29.8) 76,6 -34.3)
MCHE (%] 1 798 4 0.5 08 5 30.251.0 14 agatas
179.8-31.1) 179,23 31.8) [27.2-36.1)

Arr: Arrival at labaratory

Main: Maintained at labaratany

Moo Number of determinations

Mean = 5D0°: Mean values T standard deviation: minimal-masximal limits are shawn in parantheses

gource, and human nterpretive variables,

; REFERENCES

leads to as mocl as o 10% error [rom the

true mean. This could result in low hemeo- 1. Kaurany M, Parter JA Jr: A survey For entero-
globin values, In addition, because the hemo- pathogenic bBacteria in Panamanian  primates.

: b Lab Arim Care 19 356511, 1969

globin values are wsed as the munerator in 2. Porter JA Jrr Hematology of the night maonkey,
determining the mean corpuscular hemo- {tguui trivirgatus. Lab Anine Care 100 470472,
globin (MCH) and mean corpuscular hemo- 3. Porter JA Joro Hematologic walucs of the Pana-
globin concentration [(MOHC) wvalues, the manian marmeset  (Saguieus geoffrovi). Am ]

: Fet foes 81: 579381, 1970
MCH and MCHC values may also be fow. 4. Porrer JA Tr, Young MD: Susceptibiliey of Pana-
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TABLE 5

Hemarolagical deterovnations from immature Alovarta villosa af Gorgas Mamarcd Ladoratory

Fernales Malas
Arr (1986-G31  Main (1965] Arr [1956-68) Main (1968
Detarrrunation M Mean L S0 Ne Mesrn L SD* Mo Mean T 5D M Mean = S0
Erythro- 33 aaztosn 4 4.3]‘1: 066 12 3.54'—[].!-11 5 -1.-151-0.39
cytes/ou mm 12 685,90 [3.76-5.03) 11.80-4.79] (4,14 K07
(108
Leuko. X 11,9555 4 13,2527 12 gatag 5 13,7 40
oy EEs{ou mim [3.9-29.4) [10.4—16.5) [3.2-14.00 (B.2—20.4)
1109
Packed cell 25 s.ale7 3 43.376.7 10 350t 3.8 & aznla s+
valume 1% 120—48} [3549| (2940} 139--51)
Hermoglebin 25 11.7=1.8 4 128724 G 0atas o 131710
19/ 100 miy 15.0--15.5) i1.4—-14.5) 5.5-13.8) (12.3-14.71
Meutrophitg (%) 7 BIot189 3 B7.3214.5 1 1.0 & 52d4lag
|39—865| (57841 (43—64a)
Lymphocytes (%] 7 455193 3 anstian 1 8.0 5 3g.4ta4
[14—B2| 11440} {3253
Monooytes | %) 7 18513 3 20300 1 1.0 5 16513
10—4] 10—
Eazinophils (%) 7 01704 3 03205 1 0.0 & 16514
13—11 0—-1) 10—
Basophils (%) 7 04708 2 0.0 1 0.0 5 0.0
10-11
MG () 25 9738127 2 oe4tog 2 11101374 5 95,6134
55.7-123.1) (92.7—97 4} (809 200.00 (21 610050
PICH g 25 29.771.4 4 s R Ry Yo =] ot B B 5 Melog
(6.3 -33.5) (2R.8-30.4] (22.3-3086) [29.0-729.7)
FACHT %) M 31.4'—5.5 3 Aatyg 1] 270785 5] astya
[25.6-52.5) (29.6--31.81 (16.3-33.3) 128.8-32.1]
Arrs Arrival at laboratory
Fain: Maimaingd at laboratory
Mo, Mumber of determinaticns
fean £ 507 Mean values T stondard deviation: minimal-maximal limits ara sh DV I RO TRy
L Differs from corresponding value far arrival: P< 0,01
AN l_rl'in]}lu"s o SPlayerrocd e e, MIFL malaria [(Masrodive brasilianuese) i Panaman-
|1rft2d ]3]..‘- D:?S '953, lgﬁﬁ if‘ll'l, ru-;_]l'lkl_"!.'s. 1. :_\'l,tl'l'llf'l'[C:il (‘h;l,l'lg-q_';-, i:l |.k'l.ll.'.1'r-(‘_|'|!t'3.

5. Taliaterre WH, Kluver C: The bewatology of A Infect Dus BF: 121-161, 1940
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Hematalogic determinations from malueg Alauatta villosa at Gorgas Wemorial Lahararory

HEMATOLOGY OF SOME PAMAMANIAN PRIMATES

TABLE &

Feimalas Males
A [T96E-G7) Main R AT (1867 thanm (1968
Oetgrmination Mo Mean = 50% o Mear L 80 Mo Mean 50 Mo Mean & 500
Ervthro 5 4135068 5 376 069 i 4,05 3 aa0tn.a
CYLES U MM (3104 84) 13 15-4.85) [2.80-4 865
(108
Leuko- 5 sty 5 122 60 1 15.2 2 157570
Y LES/Cu mim 1711310 17.7-18.4) [7.2-22.8)
13 10n)
Packed ool 4 aaztag B a7olsg i) 0.0 3 373178
volume [%) (3241 130—-47 179—44|
Herrg lebin o 121118 5 1.2 7 1 12.0 ) 11627
(g/100 mil (9.5-13.5) 19.5—14.4] I8.6-13.8)
Neutroghils 1%) 3 777458 d 603 64 0 0. 3 500570
(74-8al (5257} 1516}
Lymphooytes (%) 3 180" 88 4 37.0%6.0 0 no 3 750
13-24} (3145} (3740
ooy ies (2] 3 20iss 4 aatin 0 0.0 a 15512
1061 131 0—3
Eosinophils {3 3 1.7506 4 03tos 0 0.0 3 1.0-0.7
(1=2 i—1] -2
Basophils (%) 3 07412 4 0.0 0 0.0 3 o
-2
MO el 4 925574 5 076153 0 a.0 3 agalas
(84.1-103.2} (97 .5-106.5) (94,0 100.4)
MCH (L) 5 19.311.0 5 288700 1 206 et 2aston
118.2-34.2| (28.2—-30.3) i79.7—-79.9|
MOHG %) 4 28,7572 5 a5tz ] a0 - ansti g
128,1-30.8] [28.6-327 (29, 7-31.8)

Ares Arrival at laboratory

Main: Maintained at laboratory
Mo Member of determinations

Maan 807 Mean walues & standard deviation; minimal-maximal Hmits are shown in parantheses
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