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Abstract: Measurement of oral and skin temperature at ten sites was made on 11
young male New Guineans, ages 19-24, in Port Moresby in September, 1978 and 15
young male Japanese, ages 19-22, in Japan in September while sitting in a chair at rest in
a room maintained at 28.0 C with 70.0 per cent relative humidity.

Both groups showed the same oral temperature (37.2 C). New Guineans showed a
lower mean skin temperature (34.4 C) than Japanese (34.9 C).

Skin temperature in the extremities was significantly lower for New Guineans than
for Japanese, and thermal heterogeneity of skin surface for New Guineans was greater than
that for Japanese in a warm environment. The differences in skin temperatures measured
were discussed in view of physiology of acclimatization to hot environments.

INTRODUCTION

Unacclimatized subjects are limited in the amount of task they can perform in
hot environments (Robinson ¢t al., 1943). When unacclimatized individuals are
repeatedly exposed to a hot environment, adaptive changes in physiological responses
to heat occur, and acclimatized individuals can perform a task with less of cardio-
vascular strain, lower rise in body temperature and less fatigue (Tailor et al., 1943;
Bass, 1963; Piwonka et al., 1965). Although many studies have been made on
adaptive changes in sweating during heat acclimatization of men (Adolph, 1946;
Christensen, 1946; Eichna et al., 1950), very little attention has been given to the
adaptive changes in adjustment of skin temperature during acclimatization to heat
(Robinson, 1949; Kuno, 1956). Heat produced in the body is dissipated by radia-
tion, convection and evaporation of water. Since body temperature of resting men
at temperature below 29 C is adjusted by heat dissipation without sweating, and
heat dissipation by radiation and convection is proportional to the difference between
skin temperature and ambient temperature, the ability of heat dissipation without
sweating is dependent on capacity of raising mean skin temperature with a rise in
ambient temperature. Papua New Guinea, located in a tropical zone, has a hot
climate throughout the year, whereas Japan, located in a temperate zone, has a hot
summer and a cold winter. New Guineans, therefore, are expected to be more
acclimatized to heat than Japanese. Thus an attempt was made to compare body
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temperatures, particularly skin temperatures of New Guineans in a warm environ-
ment, with those of Japanese.

MATERIALS AND METHODS

Two series of experiments were performed. The first series of the experiment
was performed in September 1978 on 11 young male Papua New Guineans, aged
19-24 years old, in Port Moresby, Papua New Guinea. The second series of the
experiment was performed in September on 15 young male Japanese, aged 19-22
years old, in Nishinomiya, Japan. The mean air temperature and relative humidity
in September in Port Moresby were 26.5 C and 73.0 per cent, respectively, and
those in Nishinomiya were 23.1 C and 74.0 per cent, respectively. Experiments
were carried out at around 11: 00 a.m. in order to minimize circadian rhythm of
body temperature. The subjects were instructed to fast and remain at rest in a
room with a temperature of 28.0 C and 70.0 per cent relative humidity, while oral
and skin temperatures of each subject clad only in shorts in sitting position was
measured. Oral temperature was measured with a clinical thermometer and skin
temperatures were measured with a pyrometer.

Cutaneous sites for the measurement of local skin temperatures and weighing
factors used for calculating the mean skin temperatures are as follows (Kikdseirihan,
1952):

Forehead Chest Abdomen Back Upper arm Forearm Hand Thigh Calf Foot

0.098 0.083 0.162 0.083  0.082 0.061 0.053 0.172 0.134 0.072
The skinfold was measured at the back of the upper arm and under the angle of the
scapula. The measurement was read 2 seconds after the full pressure of the caliper
jaw was applied to the skinfold. Body surface area (§ in m?) was calculated from
height (H in cm) and body weight (W in kg) using the following formula of Takahira:

$=0.007246 x W0.425 x H0.725

REesurts

Mean values and standard deviations for age, height, body weight, body surface
avea, girth of chest, girth of upper arm and girth of thigh and skinfold thickness of

Table 1 Characteristics of subjects

Age Height Wt B.S.A. G.C. GA. G.T. (mm)

Group  Number ‘vy “(cm)  (kg) (md) (em) (em) (em) T

New Guineans 11 20.2 169.4 64.4 1.75 88.7 27.3 47.4 8.6 12.6
+1.8 475 4142 4020 +6.5 +28 +41 75 168
9.4
1

6 203 169.8 63.1 174 882 259 494 94 106
Japanese £0.6 +50 +87 4013 453 426 +123 431 +23

Wt: Body weight, B.S.A.: Body surface area, G.C.: Girth of chest, G.A.: Girth of upper
arm, G.T.: Girth of thigh, S.T.: Skinfold thickness, Tri.: Triceps, Sub.: Subscapular,
Mean values are given with their standard deviations.
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New Guineans and Japanese are presented in Table 1. Both groups showed essen-
tially the same physical status. The mean values and standard deviations of oral
temperature (7,), skin temperatures at 10 sites, mean skin temperatures (7,) and
the difference between 7, and T, are shown in Table 2. The mean values of oral
temperature were identical, 37.2 C, for both groups. All the mean values of local
skin temperatures except temperature on the abdomen for New Guineans were
smaller than those for Japanese. Among these values the mean values of local skin
temperature on the forearm, hand, thigh, calf and foot were significantly smaller
for New Guineans than for Japanese. Both groups showed the same mean value of
local skin temperature on the abdomen 34.8 C. Thus it can be said that local skin
temperatures in the extremities for New Guineans are lower than those for Japanese
when compared with skin temperatures in the trunk and thermal heterogeneity of
the skin surface for New Guineans is greater than that for Japanese. New Guineans
showed considerably lower mean value of mean skin temperature (34.9 C) than
Japanese (34.4 C). The mean value of the 7,7, gradient for New Guineans
(2.81 C) was greater than that for Japanese (2.30 C). These differences, however,
were statistically not significant.

Discussion

A resting man, clad only in shorts, in a warm environment (28.0 C) loses about
70.0 per cent of his body heat by radiation and convection while heat dissipation by
evaporation of water is about 30.0 per cent of the metabolic heat (Gagge et al., 1938).
Heat dissipation by both radiation and convection is proportional to the temperature
gradient between skin surface and air. As shown in Table 2, the mean value of
mean skin temperature (7,) for New Guineans (34.4 C) was smaller than that for
Japanese (34.9 C). This lower 7, for New Guineans indicates 7,-7, (ambient
temperature) gradient for New Guineans was smaller than that for Japanese. There-
fore, the amount of heat dissipation under the experimental condition used in this
experiment was smaller for New Guineans than that for Japanese. Body heat must
be dissipated at the same rate of heat production in the body to keep a constant body
temperature, and several investigators reported that basal metabolism decreased
with the increase in monthly mean ambient temperature (Nakamura et al., 1969;
Ogata and Sasaki, 1975; Hori et al., 1977). Thus lower T, for New Guineans might
reflect a lower basal metabolism of New Guineans due to higher monthly mean
ambient temperature in Papua New Guinea.

As shown in Table 2, skin temperature in the extremities for New Guineans was
significantly lower than that for Japanese while skin temperature in the trunk for
New Guineans was slightly lower than that for Japanese and the heterogeneity of
skin temperature for New Guineans was much greater when compared with that for
Japanese. It is well known that a rise in skin temperature in the extremity with
increasing ambient temperature in a warm environment is greater than that in the
trunk, and thermal heterogeneity of the skin surface is progressively reduced with
increasing ambient temperature. It may be assumed that skin temperature,



Table 2 Oral temperature and skin temperatures

New Guineans Japanese
Mean S.D. Mean S.D.
T, 37.2 0.16 37.2 0.24
Forehead 36.0 0.36 36.2 0.51
Chest 34.6 0.56 34.8 0.64
Abdomen 34.8 0.52 34.8 0.86
Back 34.5 0.50 34.6 0.78
Upper arm 34.2 0.31 34.4 0.72
Forearm 34.7% 0.42 35.3 0.48
Hand 33.7%% 0.98 35.3 0.45
Thigh 33.9%* 0.39 34.8 0.53
Calf 34.2% 0.46 35.0 0.56
Foot 32.9%* 0.70 34.4 0.80
T, 34.4% 0.27 34.9 0.50
T,—T, 2.81*  0.24 2.30 0.46

T,: Oral temperature, T,: Mean skin temperature,
* Significant difference between New Guineans and Japanese at one
per cent level* and 0.1 per cent level**,

particularly skin temperature in the extremity, can rise easily when New Guineans
are exposed to a hotter environment, while skin temperature can be increased less
and sweating occurs earlier than in New Guineans when Japanese are exposed to a
hotter environment (Hori et al., 1977). Indeed, a longer latent period of sweating
was observed in natives in the tropical zone when compared with Japanese born and
raised in Japan, located in the temperate zone (Kuno, 1956).

Table 2 shows that the mean value of the 7,-7, gradient (2.30 C) was con-
siderably greater for New Guineans than that for Japanese. Metabolic heat pro-
duced in the body is transferred by the cardiovascular system from core to shell, and
the 7T,—T, gradient is approximately inversely proportional to the coeflicient of heat
conductance of the body. Thus, the coefficient of heat conductance might be lower
for New Guineans than for Japanese under the condition used in this experiment.

Eichna et al. (1950) reported also that the temperature gradient between core
and shell increased as man acclimatized to heat. Since skin temperature in the
extremities for New Guineans can rise more easily than that for Japanese in a hotter
environment, the coefficient of heat conductance for New Guineans might increase
more rapidly with a rise in ambient temperature than that for Japanese. From the
above account, superior capacity of raising mean skin temperature and increasing
coefficient of heat conductance of body with a rise in ambient temperature for New
Guineans could be considered as one of the most important adaptative changes in
physiological response to heat during heat acclimatization.
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LE~1I9MOEERBICELIEPLTADSh KEPLTHLNI,

720 MK IZ Paragonimus uterobilateralis i F AR CIIEERRIN1 &, Capillaria sp.
THTEE 5 4B DBERLEBBAD ONI, MKRBR 14, FHRREE6 ANREI N, FAHA
1 ZDOBERTF BN TLHN5~14 ROEME I TFH 130~150x80 # ORBITHREZ WL

Table 1 Frequency distribution of intestinal parasites (Helminths) by age among out-
patients visited Teaching Hospital, University of Nigeria, Enugu, during the
period from January to March 1974

Age Sex No. of Ascaris Necator Trichuris  Strongvloides Enterobius Taenia
group examinee lumbricoides americanus  trichiura  stercoralis vermicularis  saginata
04 m 44 2 (4.5) 5(114) O 0 0 1(2.3)

f 30 0 133 O 0 0 0
5-9 m 24 2 (8.3) 6(25.0) 1 (4.2) 1 (4.2) 0 0

f 22 1 (4.5) 5(22.7) 1 (4.5) 0 0 0
10-14 m 28 2 (7.1)  12(429) O 1 (3.6) 0 0

f 35 2 (5.7) 10(286) O 0 0 1(2.9)
15-19 m 54 1 (1.9) 19(352) O 1(199 0 0

f 57 2 (3.5) 17(29.8) 4 (7.0) 1 (1.8) 0 0
20-24 m 87 1 (1.1) 18(20.7) 3 (3.4) 1 (1.1) 0 0

f 75 0 22(29.3) 2 (2.7) 0 0 0
25-29 m 71 1 (1.4) 13(18.3) 1 (1.4) 0 1(1.4)* 0

f 69 0 4 (58) O 0 0 0
30-34 m 23 0 4(174) O 2 (8.7) 0 0

f 29 2 (6.9) 4(13.8) 1.(3.4) 0 0 0
35-39 m 21 0 7(33.3) 0 1 (4.8) 0 0

f 12 0 0 0 0 0 0
40-44 m 15 0 4(26.7) 1 (6.7) 0 0 0

f 16 4(25.0) 6(37.5) O 0 0 0
45-49 m 13 0 5(38.5) 0 0 0 0

f 1(16.7) 3(50.0) O 0 0 0
50-54 m 3 0 2(66.7) 1(33.3) 0 0 0

f 13 0 3(23.1) O 0 0 0
55-59 m 7 0 0 0 0 0 0

f 3 0 2(66.7) 0 0 0 0
60-64 m 5 0 2(40.0) O 1(20.0) 0 0

f 6 0 2(33.3) O 0 0 0
65-69 m 3 0 2(66.7) O 0 0 0

f 2 0 0 0 0 0 0
70-74 m 3 0 0 0 0 0 0
Total m 401 9 (2.2) 99(24.7) 7 (1.7) 8 (2.0) 1(0.2) 1(0.2)

f 375 12 (3.2) 79(21.1) 8 (2.1) 1 (0.3) 0 1(0.3)

Remarks: Figures in parentheses show per cent positive in each group and this is also effective
to Tables 2-10. No Paragonimus uterobilateralis was detected. *: This positive case
was found by a single direct smear,
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Table 2 Frequency distribution of intestinal parasites (Helminths) by age in Okpatou,

East Central State, Nigeria, 1974

Age No. of Ascaris Necator Trichuris  Strongyloides Enterobius
group Sex examinee [lumbricoides  americanus trichiura stercoralis  vermicularis*
5-9 m 24 1 (4.2) 16 (66.7) 0 0 2 (8.3)

f 17 4(23.5) 9 (53.0) 0 2(11.8) 2(11.8)
10-14 m 113 0 72 (63.7) 1(0.9) 5 (44) 7 (6.2)

f 55 3 (5.5) 36 (65.5) 1(1.8) 2 (3.6) 6(10.9)
15-19 m 22 0 13 (59.1) 0 0 0

f 34 0 24 (70.6) 0 0 0
20-24 m 3 0 2 (66.7) 0 0 0

f 15 1 (6.7) 10 (66.7) 0 0 0
25-29 m 7 0 1 (14.3) 0 0 0

f 12 0 7 (58.3) 0 0 o
30-34 m 6 0 3 (50.0) 0 0 0

f 18 0 5 (27.8) 0 0 0
35-39 m 10 1(10.0) 6 (60.0) 0 0 0

f 20 0 17 (85.0) 0 1 (5.0) 0
40-44 m 17 0 11 (64.7) 0 0 0

f 19 1 (5.3) 13 (68.4) 0 0 0
45-49 m 12 0 8 (66.7) 0 0 0

f 24 0 16 (66.7) 0 2 (8.3) 0
50-54 m 18 0 14 (77.8) 0 1 (5.6) 0

f 4 0 3 (75.0) 0 0 0
55-59 m 21 0 15 (71.4) 0 0 0

f 4 0 3 (75.0) 0 1(25.0) 0
60-64 m 14 0 11 (78.6) 0 2(14.3) 0

f 2 0 2(100.0) 0 0 0
65-69 m 0 ,

f 2 1(50.0) 1 (50.0) 0 0 0
70-74 m 0

f 1 0 1(100.0) 0 0 0
Total 267 2 (0.7) 172 (64.4) 1(0.4) 8 (3.0) 9 (3.4

- 8

227 10 (44) 1

47 (64.8) 1(0.4) 8 (3.5) 8 (3.5)

Remarks: No P. uterobilateralis was detected in this village.

* Positive cases were found by a single Scotch cellulose adhesive tape method.
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Table 3 Frequency distribution of intestinal parasites (Helminths) by age in Ezi Nachi,

East Central State, Nigeria, 1974

Age No. of Ascaris Necator Strongy-  Paragonimus Capil- Direocoelium E%Jg;_of
group  Sex ™ fumbricoides americanus loides — uterobilate- laria " gon4yiticym  known
nee stercoralis ralis sp. species

59 m 112 15 (13.4) 72 (643) 32(28.6) 12(10.7) 1(0.9) 1(0.9) 0

£ 140 18 (12.9) 97 (69.3) 36(25.7) 13 (9.3) O 0 2 (1.4)
10-14 m 125 17 (13.6) 81 (64.8) 40(32.0) 3 (24) O 0 1 (0.8)

£ 112 17 (15.2) 67 (59.8) 29(25.9) 3 (2.7) O 0 2 (1.8)
1519 m 12 0 6 (50.0) 4(33.3) 0 0 0 0

£ 4 1(250) 3 (75.0) 2(50.0) O 0 0 0
20-24 m 0

f 0
2529 m 1 1(100.0) 1(100.0) O 0 0 0 f

f 7 1 (143) 2 (286) O 0 0 0 u
30-3¢ m 7 1 (143) 3 (42.9) 2(286) O 0 0 0

f 5 0 1(200) O 0 0 0 0
3539 m 4 0 1 (25.0)  2(50.0) 0 0 0 0

f 7 0 1 (14.3)  4(57.1) 0 0 0 0
40-44 m 5 0 0 1(20.0) 0 0 0 0

f 17 1 (5.9) 7 (41.2) 3(17.6) 0 0 0 0
45-49 m 3 0 1(333) O 0 0 0 1(33.3)

f 4 1 (250) 1 (25.00 O 0 0 0 0
50-54 m 1 0 0 0 0 0 0 0

f 13 2 (154) 5 (38.5) 9(69.2) 1 (7.7 0 0 0
55-59 m 4 0 1 (25.0) 1(250) O 0 0 0

£ 4 12500 3 (7500 0 0 0 0 0
6064 m 1 0 0 0 0 0 0 0

f 6 0 4 (66.7)  2(33.3) 0 0 0 0
65-69 m 2 0 1 (50.0)  1(50.0) 0 0 0 0
70-74 m 2 0 1 (50.0) O 0 0 0 0
Total m 279 34 (12.2) 168 (60.2) 83(29.7) 15 (5.4) 1(0.4) 1(0.4) 2 (0.7)

£ 319 42 (13.2) 191 (59.9) 85(26.6) 17 (5.3) O 0 4 (1.9)
Remarks: No Trichuris irichiura was detected.

[H &% id Ezi Nachi & i2IZREROBRERTE
#15.8% TH- 120, fOHKE ST T R
FHAOE R BRERE—FRP - 7

2. MLEFEFRMA

KBRS KBED 776 LOERTE 6 RIiT,
Okpatou ® 494&D#ER %% 7 &1, Ezi Nachi
508 ZDERT B8 £, =XJSHER 8KZD
BREPEIRITRLI, 2T LDBD

FHEI0FICRE Lizo RERBENRBEETRIFRNT
A =N 3776HH 2 40.5% DA TEI LKL, F
TeRBTA—NSLEH660.8% IKHEE L P T,
SYy7TAMERRICOBTRAHINTYE R,
AREROBRREBIMOIHR TS 0~0.8% L TR
HICIERTH - 7o

Okpatou Ti{Z#HHI7 » — ¥ FH1.0%, KRG
TA—NBRE6.T% ThHote, TOMPDEKD
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Table 4 Frequency distribution of intestinal parasites (Helminths) by age in
Enugu City, East Central State, Nigeria, 1974

Age Sex No. of Ascaris Necator Tr‘ich.urz's Taenia
group examinee [lumbricoides  americanus trichiura saginata
5-9 m 3 1 (33.3) 2 (66.7) 1(33.3) 0
f 0
10-14 m 1 1(100.0) 1(100.0) 0 0
f 0
15-19 m 6 0 4 (66.7) 0 1(16.7)
f 1 0 0 0 0
20-24 m 1 0 1(100.0) 0 0
f 4 1 (25.0) 1 (25.0) 0 0
25-29 m 3 0 2 (66.7) 0 0
f 3 1 (33.3) 1 (33.3) 0 0
30-34 m 4 0 1 (25.0) 0 0
f 2 0 0 0 0
35-39 m 4 0 0 0 0
f 1 1(100.0) 1(100.0) 0 0
40-44 m 1 0 1(100.0) 0 0
f 1 0 0 0 0
45-49 m 1 1(100.0) 0 0 0
f 0
50-54 m 1 0 1(100.0) 0 0
f 0
55-59 m 1 0 0 0 0
f 0
Total m 26 3 (11.5) 13 (50.0) 1 (3.8) 1 (3.8)
f 12 3 (25.0) 3 (25.0) 0 0
Remarks: Strongyloides stercoralis, Enterobius vermicularis and Paragonimus uterobilateralis

was not found in this area.

3 — F 7 * — % Enteromonas hominis, 5 » 7
WER, 2 =— A BFERHBFAD 5Nz, Ezi Nachi
TRFMT # - IFFH5.5%, KBT 2 -2
¥i#912.7%, Endolimax nana #3%#52.0%,
Enteromonas hominis 23%¥33.3%, 5 v 71
£H0.8%, A =—AHBRO. 2B BB Shi,
ZOHX T, Okpatou DERE BRAEDFFA 7
A3 5~9 K, 10~M4ROEMBALLIKOE
EERD LI,

3. =7V T7REA

Okpatou Tid 5~19 MO EEITH>NT4E298
D=7 ) TRYEENT, TORKRERE, 12

RIGR L7z, 2BPRITEIC35.6HBICE L TN,
LHL, BRPICRHIhBFERBZANbED
THOET, DOBRAEDAETRTLOBELBRE
BRETH-7, =5 ) TOBBT R THRESHL
HE LA, BRFOHAORREDOKREIDS
WWHEEBDOE 2 bOBETH - /2o EERIITN
THEREDYD, EHEOREOBAEBERE L
el ihoDs —F2-BEbH-Th, T
TREBEEZSTDODRBDODTEETH - 7z, BKYud
5~9 %, 10~UmICDNWTRB & 5~9 BMBEHRD
PRERLEP > 720 BRATREDEBB T
WTHRFOHFILH ARG EBD 2,
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Table 5 Summary of the results of fecal examinations (Helminths) in some districts of East

Central State, Nigeria, 1974

. Entero-  Para-

Name of No. of  Ascaris Necator  Trichuris Strongy- bius  gomimus Taenia
city or Sex exami- lumbri- . trichi loides : terobi inat
villages nee coides  Cmericanus trichiura - o . vermicu-  ulerobi-  saginata

laris  lateralis
Okpatou m 267 2 (0.7) 172(64.4) 1(0.4) 8 (3.0) 938.4) 0 0
f 227 10 (4.4) 147(64.8) 1(0.4) 8 (3.5) 8.5 0 0
total 494 12 (2.4) 319(64.6) 2(0.4) 16 (3.2) 17(34) 0 0
Enugu m 26 3(11.5) 13(50.0) 1(3.8) 0 nd . 0 1(3.8)
f 12 3(25.0) 3(25.00 O 0 nd 0 0
total 38 6(15.8) 16(42.1) 1(2.6) 0 nd 0 1(2.6)
Ezi Nachi m 279  34(12.2) 168(60.2) O 83(29.7) nd 15(5.4) 0
f 319 42(13.2) 191(59.9) O 85(26.6) nd 17(5.3) 0
total 598  76(12.7) 359(60.0) 0 168(28.1) nd 32(5.4) 0
t-patient: ¢
gHrgiﬁag m 401 9 (22) 99(24.7) 7(1.7) 8 (2.0) 1(0.2)* 0 1(0.2)
Hospital, f 375 12 (8.2) 79(21.1) 8(2.1) 1 (0.3) nd 0 1(0.3)
}éﬂ;;hsﬁ* total 776 21 (2.7) 178(22.9) 15(1.9) 9 (1.2) 1(0.1) 0 2(0.3)
Remarks: Results shown in the table was the one obtained mainly by a single direct smear

(18 x 18 mm cover-slip).

Species of the hook worms was determined by infective
larvae obtained through simple test tube method (Harada and Mori, 1955).

Entero-

biasis was diagnosed by a Scotch tape method, except the one carrying an asterisk *

that was positive by a single direct smear.

The result of Teaching Hospital** was

a summary from the record during the period from January to March 1974.

—HREOKE X ik B 0~5 Bl O 4B
BPR R (F12R) AHBETCREERE
EOME L BREROMITE, S RBERIEED
Hirote, LpL, BRESS~IRBFELD 10~
MR TRBEOREICE » THRERKDPES
%5 &9 iIKBbhl,

% ®

FAV =) TICEBIFAHLETERRGICET
AEFHIFEFIDEL, ERERRMOZRR
REEVWDTZTORBLILET 2 LiI3MRDTH
WchHd (L1, 5 6), METIIIIAEICE
HO—AFS L IBIZRAKICRABERMA 7 21T
BOTHELT-72&T 5 (1976) itk i [H b
XCi2E 5280.8%, #H166.9% & B TH &Y

HAHELN, T#hb56.9% L Chicd SnEER
DERPH B LEREINTVE, TLRLHET
RERY £33 BEREIC DWW TR FH T A —
(6.2%), 77 ABER (9.2%) ORBPAH S
ELTwna,

ZHEOOHRTE, Ao Biko7c4
Bicd@ el (2.4~15.8%) RUHER (0~
2.6%) DBPERHBELIIENOBEBRHT, #
BT RTT A ) AR T 4822 9%~64.6%
THNBRERER L, AHFRERESENT, &
72505 BTBLEIRROBEFEPLEZD L
BOREOHSR, kil ORERBERITEN
DR—IEIETF 5, LHL, 4%6, HFEHI
HERAVIEESE-> T, LB TIEEK
FPRACVIEEBELL AVOTIhBELIEE LR
BEEIEZ-TWRDEEL NS, ERHRE,
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Table 6 Frequency distribution of intestinal parasites (Protozoa) by age among

out-patients visited Teaching Hospital, University of Nigeria, Enugu
during the period from January to March, 1974

Age No. of Entamoeba Entamoeba  Trichomonas  Enteromanas
group Sex  cxaminee histolytica coli intestinalis hominis
0-4 m 44 0 0 0 0
f 30 1(3.3) 1(3.3) 0 1(3.3)
5-9 m 24 0 0 0 0
f 22 0 0 0 0
10-14 m 28 0 0 0 1(3.6)
f 35 0 0 0 0
15-19 m 54 0 2(3.7) 0 0
f 57 0 1(1.8) 0 1(1.8)
20-24 m 87 0 0 0 3(3.4)
f 75 0 1(1.3) 0 1(1.3)
25-29 m 71 0 0 0 1(1.4)
f 69 0 0 0 0
30-34 m 23 0 0 0 0
f 29 0 1(3.4) 0 2(6.9)
35-39 m 21 0 0 1(4.8) 2(9.5
f 12 0 0 0 0
40-44 m 15 0 0 0 0
f 16 1(6.3) 0 0 0
45-49 m 13 0 0 0 0
f 6 0 0 0 0
50-54 m 3 0 0 0 0
f 13 0 0 0 0
55-59 m 7 0 0 0 0
f 3 0 0 0 0
6064 m 5 0 0 0 0
f 6 0 0 0 0
65-69 m 3 0 0 0 0
f 2 0 0 0 0
70-74 m 3 0 0 0 0
Total m 401 0 2(0.5) 1(0.2) 7(1.7)
f 375 2(0.5) 4(1.1) 0 5(1.3)
Remarks: No other intestinal protozoans was detected in this observation.

Ezi Nachi itB W THWERETHD 2, o
TRMBROBARERICHL TRIERTH - 7,
BEROZLBERIZFBETH 2720, HhdEBRD
DBEERFADRBZDRTHAHI . MODIFRIT
DNTHHBERNTRFEBRBICE N, —HK,

[tk #1i3 Ezi Nachi #iKDAZHDHSNI-45, AR
iZ4JIl (River Imo) ii1BICHY, P. uterobilateralis
DWATHDIZIZHRLBILH 5, 1 BEBNTTN
THEEBBICERL TV, ThIINROBEE
KH-1DHDA REREEO DD K ERH W
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Table 7 Frequency distribution of intestinal parasites (Protozoa) by age in
Okpatou, East Central State, Nigeria, 1974

Age Sex No. of  Entamoeba Entamoeba lodamoeba  Giardia Chilomastix
group examinee Aistolytica coli biitschlii lamblia mesnili
5-9 m 24 0 2 (8.3) 1(4.2) 0 0
f 17 0 0 0 1(5.9) 0
10-14 m 113 1 (0.9) 5 (4.4) 0 1(0.9) 0
f 55 0 5 (9.1) 0 1(1.8) 0
15-19 m 22 0 1 (4.5) 0 0 0
f 34 0 0 0 0 0
20-24 m 3 0 0 0 0 0
f 15 0 0 0 0 0
25-29 m 7 0 0 0 0 0
f 12 0 0 0 0 0
30-34 m 6 1(16.7) 0 0 0 0
f 18 0 0 0 0 1(5.6)
35-39 m 10 0 0 0 0 0
f 20 0 0 0 0 0
40-44 m 17 0 4(23.5) 0 0 0
f 19 2(10.5) 4(21.1) 0 0 0
4549 m 12 1 (8.3) 1 (8.3) 0 0 0
f 24 0 2 (8.3) 0 0 0
50-54 m 18 0 1 (5.6) 0 0 0
f 4 0 1(25.0) 0 0 0
55-59 m 21 0 4(19.0) 0 0 0
f 4 0 1(25.0) 0 0 0
60-64 m 14 0 2(14.3) 0 0 0
f 2 0 0 0 0 0
65-69 f 2 0 0 0 0 0
70-74 f 1 0 0 0 0 0
Total m 267 3 (1.1) 20 (7.5) 1(0.4) 1(0.4) 0
f 227 2 (0.9) 13 (5.7) 0 2(0.9) 1(0.4)
Remarks: No other intestinal protozoans was found in Okpatou.

BLEVHBOMITE -7 &, TBREER
R TH DD, BEZBEHSFOEXHESLTLE
BABAEL LTS ERBEHERS D = 2 1R+4
ZRBOFFHNRIKEAKRTHBLELDS
N3, Rt Nwokolo (1974) itk 3 #4513 F %
DK EFHNIBEFEDOHRET TD 74.5% i3 195%
UTOZBBIEFLTBD, 4O00FEESDHR
BTk - T COHFET EE—B BWEIK &7,
B T3 Nwokolo itdhid 61.3% 4 BFT

HolEMEINTWEY, AAXTRIBLER
EnEEZTHBRNEBDNE, 28, MRkEOH
BRBITOWTRINCERET S TETH 5,
Okpatou TIREBRBEE*T-> B TFRIKKLT
ZORPBEIREE D -T2, ThIZERDZLRE
TEXBREBALENC L, YR REELE
OHEBEFEDBEBENWT &, KiH B BRIEFE
KREICKIBE LA LEBBNC LR E, BRRY
DENBZHEERADEEZ SN S,
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Table 8 Frequency distribution of intestinal parasites (Protozoa) by age in Ezi Nachi, East
Central State, Nigeria, 1974
Age Sex No. of  Entamoeba Entamoeba  Endolimax Enteromonas  Giardia Chilomastix
group examinee histolytica coli nana hominis lamblia mesnili
5-9 m 112 3 (2.7) 11 (9.8) 3 (2.7) 5 (4.5) 1(0.9) 0
f 140 8 (5.7) 20(14.3) 3 (2.1) 4 (2.9) 3(2.1) 0
10-14 m 125 3 (24) 15(12.0) 3 (2.4) 6 (4.8) 1(0.8) 0
f 112 4 (3.6) 14(12.5) 1 (0.9) 2 (1.8) 0 1(0.9)
15-19 m 12 1 (8.3) 0 0 0 0 0
f 4 0 1(25.0) 0 0 0 0
25-29 m 1 0 0 0 0 0 0
f 7 2(28.6) 1(14.3) 0O 0 0 0
30-34 m 7 1(14.3) 0 0 1(14.3) 0 0
f 5 2(40.0) 0 0 0 0 0
35-39 m 4 2(50.0) 1(25.0) O 1(25.0) 0 0
f 7 0 0 1(14.3) 1(14.3) 0 0
40-44 m 5 0 0 1(20.0) 0 0 0
f 17 0 7(41.2) 0 0 0 0
45-49 m 3 0 0 0 0 0 0
f 4 0 1(25.0) 0 0 0 0
50-54 m 1 0 0 0 0 0 0
f 13 2(15.4) 3(23.1) 0 0 0 0
55-59 m 4 1(25.0) 0 0 0 0 0
f 4 1(25.0) 1(25.0) 0 0 0 0
60-64 m 1 0 0 0 0 0 0
f 6 1(16.7) 0 0 0 0 0
65-69 m 2 1(50.0) 0 0 0 0 0
70-74 m 2 1(50.0) 1(50.0) 0 0 0 0
Total m 279 13 (4.7) 28(10.0) 7 (2.5) 13 4.7) 2(0.7) 0
f 319 20 (6.3) 48(15.0) 5 (1.6) 7 (2.2) 3(0.9) 1(0.3)
Remarks: No other intestinal protozoans was detected in this village.

—HFREREARBED DD S WM h 2 4,
X SHARED 1FABRHE NI, KERBELH
haDRCOBECERESHICANNE HBHE
FhIEBOAZRLEBAONBEDTIDLS 2§
BUHIbDEEZTCND, T, NRBETI
ERFOBRPERIMOI B TERTHBC
EHEERDEBEYH 5T B6DTHAD,

CoMicB=ry yENMBEOFKTHE INT
WAHBRNH A NEFAEOHMTIZ—ADRHMX
N o720 Ezi Nachi O KEIIRIZEROHRA D
LRZDEITOWTIHHEE LEN, 4%OHAEI

BbHin,
FRBCRRET * —SOBRPEROEABTIE
FRT A —NOBRERSBEAERND 2, Thod
BEULBEERXNEZLZ25D0THEI00 DRI
YRTHLI, BT ORREBE L - TWE TR
FHATE, REEIDEN-OHERBELZ N
BHRET A —NORPREANDDOEEI SN B,
MHICRARLEE EAEOREEH Db HS
DRBREOBELEL L T30 bMhiwn,
—FEHOBRERIIT X SHAIKBWTHEO 3
BIDObRVERISHTBVHELFIHRRET
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Table 9 Frequency distribution of intestinal parasites (Protozoa)

by age in Enugu-City, East Central State, Nigeria, 1974

Age Sex No. of Entamoeba T'richomonas Chilomastix
group examinee coli intestinalis mesnili
5-9 m 3 0 0 I (33.3)
10-14 m 1 0 0 0
15-19 m 6 0 0 0
f 1 0 0 0
20-24 m 1 0 0 0
f 4 0 0 0
25-29 m 3 0 0 0
f 3 1 (33.3) 1(33.3) 1 (33.3)
30-34 m 4 0 0 0
f 2 0 0 0
35-39 m 4 0 0 0
f 1 1(100.0) 0 1(100.0)
40-44 m 1 1(100.0) 0 0
f 1 0 0 0
45-49 m 1 0 0 0
50-54 m 1 0 0 0
55-59 m 1 0 0 0
Total m 26 1 (3.8) 0 1 (3.8)
f 12 2 (16.7) 1 (8.3) 2 (16.7)
Remarks: No other intestinal protozoans was detected in this city.

5,

T RERBENREE O FhRE DO E R
Okpatou % Ezi Nachi % & &0 d{E\ABIHH
BERLTWSDEREKREN, &F5 (1976) B
{Z Nnochiri & (1965) ickhids v 7 iE£h
OREFCOETHPEVRELINTVWEHL
OWETIT O HKXTIZ0~0.8% L WD TIER
THotio BPY 2TFRRxRIHREKER
RARBHICOADVHAMI TS, KEROD
BEZEBERRCLIE2BDOTHE25 AABED
BOHHBICBRREEASN30hbMhitvn, L
ML, BUBEOBREIFES D HEERE®ENL
EAMNEDOSDRODNWTHBERXLTWBDT, &
BHBBEICTHBRELTLE > TOTRERLD > P S
ThoulEEIRIN TN S, Mhice LT
MTBTE2EFODOBMELSSNBLEZOHMXT
BINTOFERBICODWTEDBRREREIIEL - 12,

EFoOMEICHIMBIZan NENEDTED
ARFHEHXII RKEBEDTREZDOT, HEOR
fa, BB BEBOZERAZLLERTILEND
5b0LBbNhEY, SROREOHERMEC L3
DTEHENE N,

=7 Y TORPRICOEHTROB BT LD
LEbH5, bhEAHCHEBMELEBOITUEDH L
WWEOEA N E X O FHRARHE T#113,000 AD
FEDI9.7%13~= 5 ) TREBH B LINTn 3B,
ZHEODRABEOEEICRONTWENLEKLELT
35.6% DRRYH A LN 5~ BMBEDEEBIE ICE
bENERER (45.7%) R LIz, —#, WA
EBEZONDD0WD - AR IZBFHORE
HTEMAMRTHE LRHENEV, TOH
XT3 WHO itk 2 ZBAEMTHNI TN B A
BEABOHRIZFAE 23 h Tk v O3 EiET,
CNSDOHXTRIERE LTEEZZTBE»S
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Table 10 Results of fecal examinations (Protozoa) in some districts of East Central State,
Nigeria, 1974

Name of No.of IMe  Ewg.  Endoli- TN Buero-  Giardia Chilo-  Ioda-
city or Sex 0. 0 hn?Sote la moeba max _m;m?_s monas  lamblia mastix moeba
villages cxammnee zt.oy ) coli nana O hominis mesnili  biitschlii
ica nalis
Okpatou m 267 3(1.1) 20 (7.5) O 0 0 1(04) O 1(0.4)
f 227 2(0.9) 13 (5.7) O 0 1 (0.4) 2(0.9) 1 (04)0
total 494 5(1.0) 33 (6.7) O 0 1 (0.2) 3(0.6) 1 (0.2) 1(0.2)
Enugu m 26 0 1(38 0 0 0 0 1 (3.8) 0
f 12 0 2(16.7) 0 1(83) O 0 2(16.7) 0
total 38 0 3(79 0 126y O 0 3(79 0
Ezi Nachi m 279  13(4.7) 28(10.0) 7(2.5) O 13 4.7) 2(0.7) © 0
f 319  20(6.3) 48(15.0) 5(1.6) O 7 (22) 309 1(0.3)0
total 598  33(5.5) 76(12.7) 12(2.0) O 20 (3.3) 5(0.8) 1 (0.2) 0
Out-
patients at m 401* O 2 (0.5 O 102) 7 (7)) 0 0 0
Teaching
Hospital, f 375%  2(0.5) 4 (1.1) O 0 5(13) 0 0 0
Univ. of total 776 2(0.3) 6 (08) O 1(0.1) 12 (1.5) 0O 0 0
Nigeria*

Remarks: Results shown in the table was mainly the one obtained by a single direct smear
(18 x 18 cover-slip) stained by Lugol’s solution. Differential diagnosis between
E. histolytica and E. coli was done by specimens stained by Iron Haematoxyline.
Data of out-patients at University Teaching Hospital (shown with an asterisk) is
a summary from a record during the period from January to March 1974.

Table 11 Positive rate of malaria parasites by spleen size among school children, Okpatou,
East Central State, Nigeria, 1974

Male Female Total
Spleen
size No. of No. of No. of No. of No. of No. of
examinee positives(%) examinee positives(%) examinee positives(%,)
0 93 28(30.1) 73 30 (41.1) 166 58(34.9)
1 5 1(20.0) 2 2(100.0) 7 3(42.9)
2 55 16(29.1) 32 16 (50.0) 87 32(36.8)
3 11 5(45.5) 11 4 (36.4) 22 9(40.9)
4 11 4(36.4) 4 0 15 4(26.7)
5 1 0 0 0 1 0
Total 176 54(30.7) 122 52 (42.6) 298 106(35.6)

Remarks: The Plasmodium was identified as Plasmodium falciparum except five cases suspected to
Pl. malariae.
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Table 12 Results of blood survey searching malaria parasites among school children by age
and spleen size, Okpatou, East Central State, Nigeria, 1974

Male Female Total
Age Spleen
group size No. of No. of No. of No. of No. of No. of
examinee positives(%) examinee positives(%,) examinee positives(%)
0 18 5 (27.8) 21 14 (66.7) 39 19 (48.7)
1 0 0 1 1(100.0) 1 1(100.0)
5-9 2 16 4 (25.0) 16 8 (50.0) 32 12 (37.5)
3 2 2(100.0) 3 1 (33.3) 5 3 (60.0)
4 3 2 (66.7) 1 0 4 2 (50.0)
5 0 0 0 0 0 0
Subtotal 39 13 (33.3) 42 24 (57.1) 81 37 (45.7)
0 75 23 (30.7) 45 14 (31.1) 120 37 (30.8)
1 5 1 (20.0) 1 1(100.0) 6 2 (33.3)
10-14 2 37 11 (29.7) 15 7 (46.7) 52 18 (34.6)
3 9 3 (33.3) 7 3 (42.9) 16 6 (37.5)
4 8 2 (25.0) 3 0 11 2 (18.2)
5 1 0 0 0 1 0
Subtotal 135 40 (29.6) 71 25 (35.2) 206 65 (31.6)
0 0 0 7 2 (28.6) 7 2 (28.6)
1 0 0 0 0 0 0
15-19 2 2 I (50.0) 1 1(100.0) 3 2 (66.7)
3 0 0 1 0 1 0
4 0 0 0 0 0 0
5 0 0 0 0 0 0
Subtotal 2 1 (50.0) 9 3 (33.3) 11 4 (36.4)
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22.9%~64.6% THKBEOB®ER AP, TD
3 BAEREORPHRIT22. 9% TR KD - 7295,
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The areas and groups surveyed are as follows: 1) 38 inhabitants of Enugu City, 2) 776 ex-
aminees among out-patients who visited the Teaching Hospital, University of Nigeria, Enugu, during
the period from January to March 1974, 3) 494 inhabitants in Okpatou Village which is located about
30 km north-west to Enugu and 4) those of 598 in Ezi Nachi, Okigwi District, which is located about
100 km south to Enugu.

The intestinal helminth fauna and their infection rate were with Ascaris lumbricoides: 2.4% in
Okpatou, 15.8% in Enugu, 12.79% in Ezi Nachi and 2.79 among out-patients; Necator americanus:
64.69%, 42.1%, 60.0% and 22.9%; Trichuris trichiuvra: 0.4%, 2.6%, 0% and 1.9%; Strongyloides
stercoralis: 3.2%, 0%, 28.1% and 1.29 respectively; Enterobius vermicularis: 3.4% in Okpatou;
Capillaria sp.: 0.2% in Ezi Nachi; Taenia saginata: 2.6% in Enugu, 0.3% among outpatients;
Paragonimus uterobilateralis: 5.4% in Ezi Nachi; Dicrocoelium dendriticum: 0.2% in Ezi Nachi and eggs
of unknown species: 1.09, in Ezi Nachi.

Hookworm infection among out-patients was the lowest. Taking in consideration of the present
situation of the country, this figure might show the fact that only some limited persons visit the Uni-
versity Hospital. The infection rates with Ascaris, Trichuris and Enterobius were considerably low as
compared with the results previously appeared in some literatures dealing with those in the Western
State. Strongyloides infection was the highest in the forest area, Ezi Nachi, (28.19,, whereas it was
0% in Enugu). The infection occurs as early as in the age group of 5-9 among which 27.0%, show
the parasite. ‘

Paragonimus infection due to P. uterobilateralis was demonstrated only in Ezi Nachi which has
been reported as an endemic focus. The infection, except a case of 50-year-old woman, was concen-
trated in the age group of 5-14. Its overall infection rate was 5.49, with no sex difference.

Intestinal protozoa fauna and the infection rates were as follows: Entamoeba histolytica: 1.0%, in
Okpatou, 0% in Enugu, 5.5% in Ezi Nachi, 0.3% among out-patients; E. coli: 6.7%,, 7.9%,, 12.79,
and 0.8% ; Endolimax nana: 0%, 0%, 2.0% and 0% ; Trichomonas intestinalis: 0%, 2.6%, 0%and 0.19%:
Enteromonas hominis: 0.2%,, 0%, 3.39% and 1.5% ; Giardia lamblia: 0.6%,, 0%, 0.8% and 0%, ; Chilomastix
mesnnili: 0.2%, 7.9%, 0.2% and 0%; Iodamoeba biitschiii: 0.2%, 0%, 0% and 09%:; respectively.
Though the authors were unable to discover any established trend because of the small number of the
examinees in Enugu, the infection with pathogenic protozoa in the city area seemed to be very low,
whereas Trichomonas and Enteromonas infection were higher than any other areas.

The results suggest that the most prevalent intestinal helminths in these areas is Necator americanus,
and that in some areas such as Ezi Nachi, Strong yloides infection could be also the parasites of importance.

Although the present study has only offered the result by a single blood films from a village school
children, the infection rate of malaria was as high as 35.6%. The parasites have been identified ac
Plasmodium falciparum with some number of exception which were suspected as P. malariae.
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TOLERANCE TEST ON EMBAY 8440 (PRAZIQUANTEL) FOR
SCHISTOSOMIASIS JAPONICA BY DOUBLE BLIND METHOD

Etsujt1 Kamo! anp TatsusHr IsHIZAKI?
Received for publication 4 November 1978

Abstract: A newly developed anti-schistosomal drug, EMBAY 8440 (Praziquantel),
by E. Merck and Bayer A. G., a marked characteristic of which consisted in the only one
day administration per os, needed a tolerance test to know the side-effect in patients of
schistosomiasis japonica by double blind method. _

By treating these patients with 20 mg/kg dose, side-effects increased remarkably
when the dose came to three times a day. The major side-effects were two, i.e., subjective
complaints on the central nervous system such as mild headache or drowsiness, and a
transient mild anemia in small number of cases.

However, in the evaluation of the tolerance test, there was found no poor case. The
number of cases evaluated as good in the group of the true drug was significantly larger
than that in the placebo group, although the number of the excellent cases was smaller in
the group of the true drug than in the placebo group.

Therefore, authors concluded this remedy was clinically usable, if an attention was
given to the subjective symptoms and the hemopoietic function.

The significance of results above, is that they confirmed the basis for wider applica-
tions of the drug to patients of schistosomiasis in the future.

FOREWORD

In recent years, Niridazole appeared as an internal drug which shortened the
period of treatment to only five days. However, it was reported to have various
side-effects by Yokogawa ef al. (1969). EMBAY 8440 (hereafter abbreviated as
EMBAY) has simplified the treatment to only one day in animal experiments. If
such an effective drug was clinically usable, it would be indeed epoch-making.

A tolerance test on the drug to healthy volunteers in Germany showed no
significant side-effect. The purpose of this work was to know whether this drug
could be used to patients of schistosomiasis in Japan through the tolerance test by
double blind method. And if the side-effect had been minimum, it was expected
that results of the present study would be a basis of clinical application for mass
treatment.

MaTERIALS AND METHODS

Subjected patients Subjected patients were 48 in total, all of them were treated at the

1 Division of Internal Medicine, Koma-Kyoritsu Hospital, Kushigata-Cho, Yamanashi-Ken, 400-03,
Japan. 2 Department of Clinical Immunology, Dokkyo University School of Medicine, Tochigi-
Ken; formerly, Department of Parasitology, National Institute of Health, Tokyo.
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Koma-Kyoritsu Hospital during the period from June 1975 to March 1976.

The patients were diagnosed as chronic schistosomiasis japonica through feces
examination, rectal biopsy, threshold determination for the positive skin test and the
circumoval precipitin (C.O.P.) test.

As mentioning hereunder, a patient, who showed bhis threshold titer as 23 or
more dilution of the antigen solution for the positive skin reaction, were selected as
the subjects of this study, because worms seemed to harbour in such patients at
present according to Ishizaki’s study (1970).

Feces examination and rectal biopsy According to MIFC technique by Blagg et al. (1955),
the stool examination was performed for five consecutive days per case for detecting
schistosomal eggs in feces.

By rectal biopsy, miliary mucosal fragments were removed and immediately
pressed between two glass slides for microscopic examination to calculate the number
of eggs in the tissue and to classify their status if fresh or old according to Prata (1957).
Threshold value of skin test with the antigen of S. japonicum The standard solution of the
antigen of Schistosoma japonicum was prepared with Melcher’s method (1943): in which
30 mcg/m/ of protein nitrogen from the adult worm was contained. For determining
the threshold value of the positive skin reaction, a series of twofold dilutions of this
antigen, which started from the standard (indicated as 29) up to 2!! dilutions, was
injected intradermally at the volar surface of the forearm with a quantity of 0.02 m/
per each site of injection.

Skin reaction was measured fifteen minutes after the injection and determined
as positive according to Ishizaki’s criterion (1970), and the highest grade of dilution
of the antigen for positive reaction was decided as its threshold value.

The C.O.P. test It was performed in accordance with the original method of Oliver-
Gonzalez (1954), at the Yamanashi prefectural hygiene laboratory.

Drug administration  As for the way of administration of the drug, the single dose was
fixed as 20 mg/kg and patients were instructed to take it with water immediately after
meal. The subjects were divided at random into two major groups, A and B;
placebo was administered to either of the two groups. It remained unknown till
the termination of the test which of them was a true drug.

Group A and B were each subdivided into three groups, I, IT and III. Group I
was administered a dose of 20 mg/kg once a day, Group II 20 mg/kg twice a day,
and Group IIT 20 mg/kg three times a day.

As shown in Table 1, Group A-I, B-I; A-II, B-II each consisted of 6 patients

and Group A-III, B-III each of 12 patients for a total of 48 patients.
Clinical follow-up The general medical examination and various laboratory tests
were, as a rule, performed within one week before drug administration; after drug
administration, the medical examination and identical tests were conducted on the
following day or within 2 or 3 days.

In the case where test values had shown abnormal changes, reexamination was
performed one or two weeks later; in the case of further abnormalities, additional
tests were performed as often as possible.

Standardization of those examinations were carcfully made and checked with
generally accepted values in Japan, |
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Table 1 The outline of side-effects

Group A-1 A-II A-III  Total B-I B-II B-III Total
Cases 6 6 12 24 6 6 12 24
Medication (20 mg/kg) x 1 x2 X3 x1 x2 X3

a) Subjective symptoms

General (lassitude) 0 0 0 0 1 1 2 4
Central nervous system 0 0 Uhdla 7 1 0 1% 2
Peripheral nervous system 0 0 3 3 2 1 1 4
Autonomic nervous system O 0 2 2 0 0 1 1
Digestive system 0 0 3 3 0 1 2 3
Total (ORfe;;t‘i‘;g‘s“)’er 0(0) 0(0) 15(9%) 15(9) 43) 3(3) 7(3%) 14(9)
b) Medical examination
Pulse rate 2 2 7 2 3 6 11
Blood pressure 3 1 6 2 0 2
Frequency of respiration 0 2 2 4 0 1 2
Neurologic change 4 3 12 19 6 3 11 20
Total (ORfC;;t‘;;’l?:)’er 94) 8(4) 19(10) 36(18)  10(4) 7(5) 20(10) 37(19)
¢) Laboratory change
Electrocardiogram 1 0 1 2 0 0 0 0
Hematologic change 1 3 4% 8* 1 1 0* 2%
Biochemical change 2 2 5 9 1 2 3 6
Urinary change 3 0 0 -3 0 1 0 1
Total (ORfeglat‘i‘g;’t’:)’er 7(5) 5(4) 10(9%*) 22(18%*%) 2(2) 4(2) 3(3*%) 9(T***)
Grand total 16(6) 13(6) 44(11) 73(23)  16(6) 14(5) 30(10) 60(21)

(Real number of patients)

* p<0.05, ** p<0.01, *** p<0.001

The items of clinical examinations were as follows: subjective symptoms were
checked with the questionaire prepared by a research committee of this drug; routine
physical examinations such as blood pressure, pulse rate, frequency of respiration and
neurologic examinations etc.; and other major laboratory tests as below.

Electrocardiography ECG was diagnosed according to Minnesota Code by Rose
and Blackburn (1968).

Hematological examinations Erythrocyte, leucocyte, thrombocyte and reticulocyte
count, hemoglobin content, hematocrit and hemogram were examined.

Biochemical analysis of the blood 1t was performed in such items as SGOT, SGPT,
Alkali-phosphatase, Creatin-phosphokinase, Gamma-glutamyl-transpeptidase, LDH,
bilirubin, BUN, creatinine, fasting blood sugar, Na, K, total protein, protein fraction
and albumin/globulin ratio. :

Urinalysis  Urine pH, protein, glucose, urobilinogen, bilirubin and the sediment
were examined.

Pharmacokinetic determination Blood samples for pharmacokinetic determination were
obtained one hour after oral administration in Group I, one hour after the second
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administration in Group II, and one hour after the second medication and just
before meal prior to the 3rd medication in Group III.

Those samples were sent to the laboratory of Bayer A.G. to determine the
blood concentration level of this drug.

RESuULTS

After completion of this study, it was disclosed that Group A was trcated with
EMBAY itself and Group B with placebo as control.
The feature of the subjected patients

Dustribution of age and sex: The age distributed from 24 to 72 years of age; the
majority were in their forties to fifties. Males were larger in number than females,
the ratio was 3 to 1. The number of females in Group A was more than in B (Figure
1-A).
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t 36 12 CASES
20 13 24 1 20 20 3 3 'z
A B
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0 &I100 t00< OoLD  FRESH DIGESTIVE  CARDIO- OTHERS SCHISTO-
NUMBER of EGGS FRESHNESS of EGGS SYSTEM  VASCULAR somiasis
C RECTAL BIOPSY D COMPLICATIONS

Figure 1 Features of the subjected patients in reference to age, sex; skin test, C.O.P. test;
rectal biopsy and complications.
Numbers within the figures indicate total number of cases in each group. GE:
gastroenteropathy, CH: chronic hepatitis, NCA: neurocirculatory asthenia.

Distribution of threshold values of skin test and C.O.P. test: As for the threshold value
of skin test, the majority of the cases were at 23-5 as Figure 1-B; the positive cases in
C.O.P. test were about one third of all cases.

Dustribution of patients referred to the number and freshness of eggs: By rectal biopsy,
in Figure 1-C, the cases with 100 or more eggs were significantly larger in number
in Group B than in A. And cases with relatively fresh eggs were more in Group B
than in A,
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Stool examination: Only 4 patients were egg-positive in Group B, and no egg-
positive case in A. Even in the egg-positive cases, E.P.G. (Egg per gram) was very
small as 0.3 to 1.0.

Complications in the subjected patients: The patients had various complications as
chronic hepatitis, gastroenteropathy like duodenal ulcer or gastritis, and cardio-
vascular disease as neurocirculatory asthenia, and others. The incidence of them
were much in digestive system, being followed with cardiovascular system, and 23
per cent of chronic schistosomiasis alone out of all number (Figure 1-D). There
was each one case with hepatosplenomegaly in Group A and B.

Analysis of results from the tolerance study

As shown in Table 1, side-effects were summarized by case as to subjective
symptoms, findings on general medical examination and laboratory tests. In this
table, the real number of patients with these changes shown in brackets was often
smaller than the total number of each column, because one patient showed often
more than one symptom or findings in medical and/or laboratory examinations.
This can be said in Table 2 similarly.

Subjective symptoms: They were analysed collectively in five categories such as
general condition, central, peripheral and autonomic nervous system, and digestive
system.

As shown in Table 1-a and 2-a, in Group A (EMBAY), subjective symptoms
were not observed in the subgroup I (20 mg/kg) and II (20 mg/kg x 2), while those
increased markedly in III (20 mg/kg X 3), where mild headache or drowsiness was
predominant. However, in Group B (placebo), subjective symptoms were dis-
seminated equally among three subgroups in small number.

That is, there was no significant difference between Group A and B in lower
dosage groups (I and II). However, in the high dosage group (III), Group A had
more cases complaining these symptoms compared with Group B on the whole
(9/12: 3/12, p<0.01). The significant difference was found particularly in the
central nervous system, there being more cases in Group A-III than in B-III (7/12:
1/12, p<0.01).

Drowsiness or mild headache lasted for several hours, but disappeared within
a day. In one case, insomnia was complained for 4 days from the 2nd day after
medication.

The result of general medical examination: Although problems were found mainly
with neurologic changes, no significant difference was observed among the groups
(Table 1-b). Blood pressure, pulse rate and frequency of respiration showed no
significant difference between the groups of A and B.

Laboratory findings: Abnormalities were few in Group B (placebo), but they
were observed in Group A (EMBAY), and increased considerably in III (20 mg/
kg x 3). v

ECG There was each one case in Group A-I and A-III which showed transi-
tory supraventricular extrasystole, while no such a case in Group B.

Hematology Table 1-c and 2-b show hematologic changes increased in the
order of Group I<II<III in Group A (EMBAY), while there was no such tendency
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Table 2 Subjective symptoms and hematologic changes

Group A-I A-II A-III Total B-I B-II B-III Total

Cases 6 6 12 24 6 6 12 24
a) Subjective symptoms

General (lassitude) 0 0 0 0 1 1 2 4

Central nervous system
headache 0 0 3 3 0 0 0 0
drowsiness 0 0 3 3 0 0 1 1
vertigo 0 0 0 0 1 0 0 1
sleeplessness 0 0 1 1 0 0 0 0

Peripheral nervous system

lumbago 0 0 2 1 1 1 3

Achilles spasm and pain 0 0 0 0 1

ischias 0 0 1 1 0 0 0 0
Autonomic nervous system

short breath, hypersalivation 0 0 1 1 0 0 0 0

cough 0 0 0 0 0 0 1
Digestive system

anorexia 0 0 0 0 0 0 1 1

abdominal fullness 0 0 1 1 0 0 0 0

epigastralgia 0 0 1 1 0 1 0 1

Total (Real number of patients) 0(0) 0(0) 13(9*%) 13(9) 4(3) 3(3) 6(3%) 13(9)
b) Hematologic changes

(=)

Decrease of hemoglobin
Erythrocytopenia

Decrease of hematocrit

Lymphopenia

O - N O OO
— O N = o =
O O O O o o

1
l
0
Thrombopenia 0
0
0

Appearance of normoblast

2
2
1
4
1
1
Total (Real number of patients) 2(1)  3(3) 6(4) 11(8%)

-0 O = O O

() K1) 000) 2(2%)

* p<0.05

in Group B. These abnormal patients in Group A-III were larger in number than
those in B-IIT (4/12: 0/12, p<0.05). In total number of patients with those changes,
there were more abnormal cases in Group A than in B (8/24: 2/24, p<<0.05).
Principal hematologic changes were a decrease in erythrocyte and thrombocyte
count, hemoglobin content, hematocrit and relative lymphopenia as well as ap-
pearance of an orthochromatic normoblast (19, in hemogram) in one case. How-
ever, the degree of these changes was within normal limits or slight in most cases
(Table 3). Though it was impossible to follow up all cases as to the decrease in
those components of the blood corpuscles, the recovery was attained within 2 or 3
months in four cases. :
Biochemistry  Biochemical changes were recognized in both groups A and B.
However, the frequency of such abnormality is distributed evenly in each group,
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Table 3 Degrees of the hematologic changes

Group Case Parameter (Unit) Change of value Degree of change
A-1 06 hemoglobin (g/d!) 12.1-11.1 slight
erythrocytes (10*/mm?) 413-370 slight
A-11 08 lymphopenia (%) 42-18 moderate
09 thrombopenia (10*/mm?3) 18.0-11.0-16.0 slight
11 thrombopenia 6.4-3.1-6.9 moderate
A-TI1 15 hemoglobin 14.5-13.5-14.8 within normal limits
erythrocytes 446-398-450 slight
hematocrit (%) 45-41-45 within normal limits
16 thrombopenia 19.6-10.3 slight
18 thrombopenia 10.8-8.9-14.8 slight

so that no significant difference was observed between them (Table 1-c).

Urinalysis and feces examination Urine examination also showed no significant
difference between the two groups (Table 1—c).

In stool examination, no statistical comparison was made between Group A and
B, because four egg-positive cases belonged only to Group B (placebo).

As a whole, in the laboratory tests, the number of patients with those changes
was larger in Group A-III (EMBAY) than in B-III (9/12: 3/12, p<<0.01); the total
number of patients with laboratory changes in Group A was markedly larger than in
B (18/24: 7/24, p<0.001).

Pharmacokinetic determination

The outline of pharmacokinetic determinations on EMBAY is illustrated in
Figure 2. In Group A-I, the concentration level of EMBAY in the blood was
sporadically between 0.01 and 0.65 mcg/m/, half of the cases showing 0.3 to 0.4 mcg/
ml. Considerable variations were shown despite blood samples having been collected
uniformly about one hour after medication. In Group B-I, it was on the base line
in most cases.

In Group A-II, the time between the initial medication and the second was
mostly 4 to 5 hours. The blood level showed much variations, but it stood at 0.3
mcg/ml in the majority of the cases. In Group B-II, it was on the base line.

In Group A-III, the initial medication was mostly carried out 4 to 5 hours
before the 2nd medication. In most cases, second serum concentration level of
EMBAY rose markedly after the 2nd medication comparing with initial serum, the
curve of which was rather steep.

In Group B-III, the initial administration was conducted 4 to 5 hours before
the second. In most cases, the serum level was on the base line, showing the lowest
value.

No specific correlation was found between the concentration level of the blood
and side-effects in cases of Group A (EMBAY).

Summary of the tolerance test

As for the subjective symptoms, the complaints were recognized more in A than
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Figure 2 Blood concentration level in the EMBAY group (A), and the placebo group (B).

Small letters indicate the case numbers.

in B (P<0.05) in Group III (20 mg/kg x 3), although they were few in small dosage
groups regardless of A and B.

There was no difference among the groups in general medical examinations.
On the laboratory test, the number of patients with those changes was significantly
larger in Group A-III as compared with B-1II (p<0.01).

Nevertheless, as a whole, there was no significant difference between each
subgroup of A and B, with regard to the number of patients with these side-effects
(Table 1).

Table 4 Evaluation of the tolerance test

Group A-I A-II  A-III Total B-I B-II B-III Total
Evaluation Cases 6 6 12 24 6 6 12 24
Excellent 2 1 2 5% 1 4 5 10%*
Good 4 5% 9 18** 5 Qx* 6 11%*
Fair 0 0 1 1 0 2 1 3
Poor 0 0 0 0 0 0 0 0

* p<0.05, ** p<0.01

In Table 4 was shown the evaluation of tolerance test. The excellent cases in
Group A (EMBAY) were fewer than those in B (5/24: 10/24, p<<0.05), and the good
cases in Group A were larger than those in B (18/24: 11/24, p<<0.01). There were
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3 cases evaluated as fair in Group B (placebo), one in A. No poor case was recog-
nized in both groups.

DiscussioN

The selection of the patients studied 'The reason of selection of the patient with a high
dilution threshold value of skin test depended upon the following facts: the egg in
feces was found easily in such cases by Ishizaki’s study (1970); the relatively fresh
ova were seen more frequently by rectal biopsy than in the case with a low dilution
threshold value, and these fresh eggs were often found in the C.O.P.-positive cases
according to the study of Kamo et al. (1976).

Two major side-effects There were two major side-effects in the tolerance test on
EMBAY. The first was on the subjective symptoms, in which the case showing
symptoms of the central nervous system (headache or drowsiness) was more in
Group A-III compared with the placebo group B-III (p<0.01), although they were
mild and transient.

The second was a hematologic change. There were significantly more cases
showing changes in Group A compared with B; especially in Group A-111 (EMBAY).
There was noted a decrease in erythrocyte and thrombocyte count, hemoglobin
content, relative lymphopenia and appearance of a normoblast (in only one case).
Half of these changes, which could be followed up later, returned to the pretreatment
state within 2 or 3 months. Namely, suppression to the hemopoietic function by
EMBAY was suggested, but it was deemed as transient.

As above, various side-effects raised according to an increase in the number of
drug administration. Nevertheless, no significant difference between Group A
(EMBAY) and B (placebo) was recognized as a whole in the number of patients with
these side-effects.

Pharmacokinetics There was much variations in the blood level of the drug, probably
due to the individual difference in absorption. If the drug was given to an empty
stomach, a uniform rise in its blood level would be obtained rapidly.

A comparison with Niridazole According to a report on Niridazole by Yokogawa et
al. (1969), 14 out of 19 patients (749,) were suffered from severe side-effects: sedatives
had been used for headache and insomnia; nausea and vomiting were common; and
exanthema was also recognized. Further, electrocardiographic changes were noted
among two-thirds of patients.

However, in the case of EMBAY, there was no such case in which the treatment
was discontinued due to side-effects. Headache was mild; no case of nausea or
vomiting; epigastralgia of unknown origin in a case was somewhat accentuated
temporarily. There was no case with exanthema. Electrocardiographic changes
were not remarkable either. Thus, EMBAY produced only few and slight side-
effects and was much easier to use than Niridazole.

Evaluation of the tolerance test As regards the tolerance test, there was none evaluated
as poor, however, good and excellent cases were more in Group A than B (23/24:
21/24, no significance). This result indicated that there was no difference between
EMBAY and placebo groups in evaluation. Thus, the tolerance test on EMBAY
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was very good, and 1t could be said that this drug is clinically usable.

CoNcLUsION

A tolerance test on EMBAY 8440 was performed by means of double blind
method by administering 20 mg/kg dose orally immediately after meal in a day to
48 patients with chronic schistosomiasis japonica from June 1975 to March 1976.

The subjects were patients in whom the threshold value of skin test against the
antigen of S. japonicum was 23 or more. They were divided into two major groups of
A and B; and EMBAY was given to Group A and placebo to B. Group A and B
were each subdivided into Group I, II and III; Group I was administered the drug
once, II twice and III three times.

As for side-effects, the following were observed.

1) As to subjective symptoms, complaints of the central nervous system such as
mild headache or drowsiness were more often in the EMBAY group A-III than
in the placebo group B-1IT (p<<0.01).

2) On the findings of laboratory examinations, Group A-III showed more side-
effects in terms of the number of patients compared with Group B-III (9/12:
3/12, p<0.01).

3) Trasient suppression to the hemopoietic function was found more in Group A
(EMBAY), compared with B (p<<0.05). This tendency was particularly marked
in Group A-III than in B-IIT (4/12: 0/12, p<0.05).

4) 'That is, when the number of the drug administration came to three, side-effects
increased sharply in number.

5) Nevertheless, as a whole, there was no significant difference between each groups
of Group A and B, in the total number of patients with these side-effects.

6) According to evaluation by the tolerance test, the cases evaluated as good in
Group A (EMBAY) were larger in number than in the placebo group B
(18/24:11/24, p<0.01), although the excellent cases in Group A were smaller
than in B. There were 3 fair cases in Group B (placebo), but one in A. No
poor case was found in both groups.

As described above, results of the tolerance test on EMBAY were concluded as

satisfactory.

ACKNOWLEDGEMENT

The authors are indebted to Mr. M. Minai, Yamanashi Prefectural Hygiene
Laboratory, and to Dr. Y. Hosaka, National Institute of Health, for the performance
of the C.O.P. test.

REFERENCES

1) Blagg, W., Schloegel, E. L., Mansour, N. S. and Kbhalaf, G. 1. (1955): A new concentration
technic for the demonstration of Protozoa and Helminth eggs in feces, Am. J. Trop. Med. Hyg.,
4 (1), 23-28



33

2) Ishizaki, T. (1970): Skin tests in filariasis and schistosomiasis, In: Sasa, M. ed., Recent advances
in researches on filariasis and schistosomiasis in Japan, 331-352, University of Tokyo Press,
Tokyo

3) XKamo, E., Minai, M. and Ishizaki, T. (1976): Studies on schistosomiasis japonica with particu-
lar reference to rectal biopsy, 1 Epidemiological investigation, specially referred to the skin test
and COP test, Japan.]J. T. M. H., 4 (3, 4), 179-188 (in Japanese with English abstract)

4) Melcher, L. R. (1943): An antigenic analysis of Trichinella spiralis, J. Infect. Dis., 73 (1), 31-40

5) Oliver-Gonzalez, J. (1954): Anti-egg precipitins in the serum of humans infected with Schistosoma
mansoni, J. Infect. Dis., 95, 86-91

6) Prata, A. (1957): Bibpsia retal na esquistossomose mansoni, Serv. Nac. Educ. Sanit., Rio de
Janeiro

7) Rose, G. A. and Blackburn, H. (1968): Cardiovascular survey methods, Monograph series No.
56, World Health Organization, Geneva

8) Yokogawa, M., Sano, M., Tsuji, M., Kojima, S., Iijima, T. and Ito, Y. (1969): Treatment of
schistosomiasis japonica with Niridazole, Ann. New York Acad. Sci., 160 (2), 933-946

HAME % g ic k33 EMBAY 8440 (Praziquantel) o i PR A1 i % B&

o B e W £

7 A4 v D Merck R Uf Bayer A.G. IT & O 72 1T B%E & 7z 4 fn % s 8K %) EMBAY 8440 (Prazi-
quantel) T HARFEMBHREBZ T LCHERAL, TOREA X _EEREICEDF v 7 Lz, AE
KOS I—BOAOROBETIN LTH S,

HREIEERNORBEFEDOMRENH 2 KNKICHRERAEFWBLE LML, Chi¥H (2448) F
DDFF7eR—LREBRICTH Lz, SBRISICIEKRS, 20K&5 (864) BXLUK3EES
(128) O3BIKHFTI, THOEFBRICO>WTREERA RH L, REAFEARICE T 2 HAROEEK
WM E T L7z, —EHRERIT 20mg/kg CEBEBICTKTHBI 1,

1EFEE2HRBREBRTCRBMEAREIEAEEZD 720, 3RBRERETRIAOWEI -, AR
ARZ2d), F—REEFEIEKZLEOTRMEROERERL, B1—BHO0REOEMT
H- 7,

L LiaSS, MEFRFOFMTE, FREILIALEZD -7, RMEFOEFABITHREICHL
EMBAY #5808 TH - 2248, FHBTFOEARIIHERHL D EMBAY HOAGERILE D -
72o

f-T, COHFEIERER L EMBREICERTNEL, BEEMICHERLEBS LERTE, XL
AFRETIEHROBREHINE LD EL, LLSHMEBHINOY, BEHBEOHEIMBOBIEICHZEL
720

AFEOESRIT, T HFESRZ I L EMBAY 8440 #i9Rk—fMicHE LB XL ES
BZI:BiKh 5,

1 BEESSIARBE AR, ILIBURMEREET
2 MMERRET V¥ —-NE



H A R M d

BTHE OFE1E 1979 35-42H 35

BmttRPFEBITONT

INER 12 I /=<

e

S EE A
e - KR

‘-}7 |

BRAIS3 4R 1L H 24 H =24

i L ®»

B R SEE R (lichen planus tropicus) |
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UATRLD, B, BEWFHATOAALN
ZHBEBEETOE LEERESRETR, Z0OM
BBLUHBGRE, BEOREEREIE—LEL

51 T\» 5 (El-Zawahry, 1969), £ DR & LT,

AR, ARFEAORRB B RS DR R & b R
5 EdnbhTnd (Canizares, 1975), #hiz,
WD FEEE (lichen planus) DANHBITED X
9 % & 4 7 (Dilaimy, 1976), T %b 5 oz
B AR OICEBRADONE T LD bEMAT
SN Twnw 3 (El-Zawahry, 1969; Canizares, 1975)

bhvbhid, 75K, KHETIRIZFARO LICIER
29 ZRER B L (Matsuo et al., 1979), %
iz a—nFowyrORERFEEIE - TR
L7 L %R L-OTHRET 2, F7, 4%
ThARRE (WAS04E2 H) o, RETHETIC
BB L 7l 5 O RSB onw T E LB T
wET 5,

iE il

1. %EH L (Matsuo et «l., 1979)
DOTsRE, kb, MR
T B O B B D BB
] FAFI504E10H 9 Ho
BRI WFI504E 9 H20A K b, E TRk
A2 DHBT B TOR, WFH, W

i
2l ﬁ
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Rl R R F R
AMOCOEFIZE 20 [ H AT R PR

BEZRES AN, KB HBLT %,

BETEIRE . BRFI504E 4 HE D S D 7200 7
L, A PANE—N, Ju—nTFueDV
YI7Z3FUr—1}F, 7ukigl, €xIB %
WRLTwn3,

RIER: HiedsCE% L,

TARATRL: W TFEARANC 2 em KX TORB %
PES I, NKIED AR (Figure 1), Tl i g i
U, WFEIC lem RALFTORFELEHE~FE

R

Case 1.

Figure 1 Bullous lesions on the left leg.

(A 534E 11 H 2 B, Kk) TRELX,
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J, LA~ O BB s,

MR RAEIAER T, BRTKAE,
AR, PRERE, B EEOWRD ) »oe
B, MBIOBMRAD Sz, WIS &R
Tid, MBI % REEROMM G HD & i,

—fe A IRIEYE, FEME, RMME, FFERE,
BRE, |EASH, fE 7 o7 Y v, RA, ASLO,
CRP, STS, HB #ililf, a-7 = F Y u5 4 Vit &
Wk Lo Mpkyii (1 WEHME 31 mm, 2 KefEMHE 69
mm), MFEMERMER. v~z ) v RRidE
(5X7mm)e I—FH ) =28y FF R MIB0%E
Tlatk, #ehikick b REBA R,

ek Dermaray-1 % (HE « = —9 1)
K8 CRM-FM (Japan Spectroscopic Co.) % ﬁﬁ
WTIT » 7o JERBURIC &L 2ok iSRS
Napotce WIRLTW6 @iﬂ@éﬁiﬁﬂ%[ﬂﬁav
) T, THhEH0.001~10% ICEMARL,
2y F TR b BT o708, 48, T2RRREIEEOPE R
TNTCEEETH -7, 351, Dermaray-1 B oD
SE (275~375nm) K¢ BLB (300~430nm) ic
&B7 5 bty FFA L (Mizuno et al., 1972)

~ . Figure 2
Tt sl A, 7u—nFu<Pri0.1% L
BT I T E Aoz (Figure 2), £ 2T,
CRM-FM [tk 0 fEiEx ML 72, 1% 7
n—LFu= Yy ARG AI, 310, 340, 370,
400,430, 460, 490 nm (Bl = xr¥F—-BiIThF
i, 2.6,3.2,3.1,27,27,27,1.4x10* J/m*) D3}
MEBEL 71 b0 FFREEToM, £O
€ @ @
Cerebral
embolism
Medications | [[Admission |
List of Drugs Avoidence
;);z:sepamww of exposure
Methocarbamol to light
Chlorpromazine
Cycladelate
Furosemide
Vitamine B complex

Photopatch test using chlor-

Case 1.
promazine (from top to bottom: 0.001,
0.01, 0.1, 1.0 and
The right side showed negative react-
ion in all patch test areas, but the left
side showed positive reactions at more

10.0 per cent).

than 0.1 per cent patch areas by
photoirradiation.

@ 5

(1) Phototest (SE & BLB)

(2) Patch & photopatch test
(Six drugs)

(3) Photopatch test
(CPZ+SE,BLB)

(4) Photopatch test
(CPZ+SE & CPZ-+BLB)

(5) Photopatch test

(CPZ+CRM-FM)

[t
Apr.’75 7 Aug Sep.

CPZ: Chlorpromazine, SE : 275-375nm, BLB : 300-430nm

Figure 3 Case 1.

Nov.

Dec. Jan. '76

Clinical course and phototests.
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Az, BMEEEATE, Thookick 3
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<V VORBERERSICEIRFELBEEL, £0O
FERIRE L 340~370nm L& Z I,
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ABRICK D EROBIB LI T2 LT H, MEN%
ARBEILTT, H1HA¥RICE, RBEIER
UEETERLHEBL, HESRDLSNEP-T0

2. BED RFEBISHD T L (EF 2~14)
AIEDZMIZ, TXTOER & SERFERKL

HBEHRICE ViFo7, Tablel it #h 50D
RAEREE, AT, BHNMOAFR, SOHE, B

Table 1 Thirteen cases of lichen planus in our clinic
t]i?)lilrz-t Location Previous Labora-
No. t?a— Age Sex time of of Medication history tory Treat- ourse
tent : - or/and ? ment
diag-  lesions licati studies
? complication
nosis
2. YT. 43 F 4yrs Dorsaof LipovitanD No W.N.L. S.A.C Improve.
hands, face,
lips, back
& oral
mucosa
3. WK. 31 M 2vyrs Lower ex- No Ne N.T. INAH  Improve.
tremities O.D.T.
4, HY. 43 F 4 mos Trunk No No W.N.L. W-lotion Healing
5. KH. 43 M 1lyr Lowerlip No No N.T. I.I.C.S. Healing
6. NK. 48 F 12yrs Palm & No No W.N.L. O.D.T. Improve.
dorsa of
hands &
oral mucosa
7. NY. 57 M 1 mo Trunk No Diabetes W.N.L. INAH  Unknown
Mellitus T.A.C.
8. FN. 50 M 1yr Chest,ab- Hypotensive Hyper- Elevation O.D.T. Improve.
domen, drugs tension of B.S.R. T.A.C.
waist &
left leg
9. S.T. 60 M 10yrs Face & No Granuloma N.T. Unknown
extremities annulare
10, LT. 36 M 2yrs Left back No No N.T. Unknown
11. K.Y. 81 F 2mosArms & Hypotensive Hyperten- N.T. O.D.T. Improve.
chest drugs sion T.A.C.
12 HT. 66 F 2 mos Extremities Vasodila- Habitual W.IN.L. O.D.T. Improve.
& forehead tator drugs angina
13. K.Y. 21 F 3yrs Lowerlip No No N.T. T.A.C. Improve.
14. SM. 49 F 4yrs Lowerlip & Hypotensive Hyperten- Elevation T.A.C. Improve.
left cheek  drugs sion & of B.S.R.
anemia & high
level of
r-globulin

M: Male, F: Female, W.N.L.: Within normal limits, N.T.: Not tested, B.S.R.: Blood

sedimentation rate,

S.A.C.: Systemic administration of corticosteroid,

O.D.T.: Occulsive

dressing technique of corticosteroid, W-lotion: White lotion is mixed talk, zinc oxide, glyserin,

bentonite, distilled water & chlorhexidine gluconate,
steroid suspensions, T.A,C.: Topical application of corticosteroid,

1.I.C.S.: Intralesional injection of cortico-
Improve.: Improvement.
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i, WRENE BRIEOWTEED, &k, 4
izl 3 REOHEE, 0118 TH - 7. 1341
Tk L OIER MEETOHMIIZ 1 H~1248

Figure 4 Case 6. The lesions on the dorsal
part of the feet.

C

Figure 5 Case 6. Histological study in hema-
toxylin and eosin stain showed hyper-
keratosis, hypergranulosis, acanthosis
and the band-like infiltrations of both
lymphocytes and histiocytes in the

upper part of the dermis,

(EE3ETHH), FHiE21~818% (Fi48.3
), Be#l, K7W ThHo7t, TOHB, FL

BB (B, E, WD ckBsHEL
FRERIE108] (76.9%) €, £D 3 BEAINIROD
PEHEAIH ZIEMIT 5 MTh - 7z, WAR L 2 3H11,
BIEAl (4 794 FFR) 3M, MEFHLEA (¥
FY)FE—-1) 28], YEEF D 1HITH - o
— iR RE T, 28licmikLlE, o5 B
B r-7 w7 EED S b, LIRRE
BoFhdiTo Thin, H#E, A5ef FgE
FORH, A5 w4 FHBE INAH AR, x5
u A4 FRIRIRZ EiTdk D106 & &tk ¥ 721305
L7cds, 3BIEE0#HEE L iz o&iBidrmng
TH5,

z 2

EHEls, Table2 it g Lo 72 &

S , T I 7HIE, ¢%-E77Uﬁ
T U, WBAFHATICASN, 0 FHRE
LT BELTwaE ELohTnS
(El-Zawahry, 1969; Canizares, 1975) , El-Zawahry
(1969) ki, 220BloANERHZ T, FHitic
D2OEL (ZOMBITOWT, HIEEOHBHR
HRADR S, TNRTRBEBEZ D EHZ
Tn3), 6~605 (EIC20~408%, HFICEEDT
FIZE W) KAbhik vy, TOWERE, K
BOSMRY FICHEBRIAL (B, wik, S, N0
%, T, BiEE-V neck %2 &) THBHI LD
i, BHROREEWEA—~THB, 22, AHOD
KB #EAICED, REOD BN PPRED
Ebno Tnsd, FIZR, -7 7 ) Hh0RE
AT, AABOZHN L BN TRRRRERRS
@mﬁ%%&wﬁu%%$%ﬁﬁu BRI
HHE L REER - OMITERRI LW, 20
%@momfm BUBMAL BN L, BEEF
72id ek, BRI b, EARLEED
KEXRO WEHEZ shTwb (El-Zawahry,
1969; Canizares, 1975), w7z, #i, W#EE L
Wi%@ﬁ%ﬁ%%tfw%k%%bh%(ﬂ*
Zawahry, 1969), ¥ %b b, #, RARELEOH

B R
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Table 2 Frequencies of lichen planus and lichen planus tropicus
in various parts of the world

Liehen o Number o
ropicus

Japan (1978) 0.109% 10
Japan (1969) 0.25% 7
Our clinic (1978) 0.119%
Calcutta (1973) 0.5-1.5% 1
Kuwait (1973) 0.849, Common 11, 16
India (1976) 0.76% 7.48%* 14
Uganda (1973) 2.109, 11
Transavaal (1967) 0.70% 11
Nigeria (1962) 6.009% 15
Senegal (1967) 5.009%, 15
New Guinea (1976) 0.0029%, 12
South Africa (1975) 0.809%, 5
Iraq (1973) 1.109%, 30.309%,*
Turin (1964) 1.209%, 13
London (1972) 1.20% 13
Northern Ireland (1968) 0.589, 11
Copenhagen (1964) 1.20% 13
Jamaica (1968) 1.509%, 11

*: The percentages of lichen planus tropicus in the total lichen planus

casces.

Table 3 Lichen planus and lichen planus tropicus

Lichen planus
(Samman, 1972)

Lichen planus tropicus
(El-Zawahry, 1969)

Age (yr)
Sex

Location
of disease

Location
of lesions

Clinical and histological findings in lichen planus

lichen planus.

30-60
M:F=3:2
All parts of the world

Any part of the body sur-
face, especially the ankle,
the lumber region, the
front of wrists and mucous
membrane

6-60 (mainly 20-40)
M:F=6:5

Mainly countries of tropical or
subtropical climate

The exposed parts of the body,
especially the face, forehead,
cheeks, lips, the V of the neck,
the dorsa of the hands, the lower
part of the extensor surface of the
forearms

tropicus are identical to those of

Treatment Corticosteroid, ACTH Avoidance of exposure to light
and INH (isoniazid) and antimalarials
M: Males, F: Females,

39
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BThHy, BRI -7 reFEn s rEHELIBA
T, BLWETHEZ T KEENED SN B EMH
BINTRE, 351, EVAFEEDHFEH
(FEfmFkR%EE) Kk2BERBREICK 5 %E
BELAEICEE LT3 LT3 (Bl
Zawahry, 1969), § %&b B, HEERESEE,
BEOREER KSR, HBBRLEIA—-THA
ZEDS, 03 bOXICKEBHEHRMICED
ChIREEMO—RUMLEIELOND, T,
ZROFKEE LTHRBROBEENENEEL SNT
WBZ LD, ZORAI, ©LARBERES
## (lichen planus actinicus) & L7z F32%hd

Lh%xt\n,

—%, BEO REERO KRS, HEIH
SHICINTEST, WHEHNET, XA, &M
[E, BItERBLZENELOSNTVE (BEFS,
1978), bHEICE T3 BEOREEROMHIE
W RFE A THDE (EES, 1969; BEXS,
1978), FD¥EEL, 0.02~0.2% L wbh, i
EETRZOKEE LT Table 4 it % & 72 ZH
KEBLEBOLNBEMABEML TETWE (BEX
5, 1978), HHEDIEMITOWT, HkHO
MEEE LTRHE £IT- cBERAOhENWE
STHBHYE, BAL (1978) KLE3RBON K%
ATHBE, MEBERMICE (77%), i
K, FH, BHrEi#vohtnsd, £ho
TRTICABROBEELHZ20EPRIMETE L
A, ZOFEEL LTOXK, @FH (Table 4
1), @X#ELEHA (Tabled D 2) D HEDL K&
SFEZONB, LThiE, AEEREESEORRE
LT, HRBOBESwbIhTHEY, HTFLD
RBEMOBEEICKZERNLTTIEEL, 51
SOERE L TEABZEDORIERL—HBE-> T3
ZEHEBI OIS, PIAE, 77y hitBnwTH
3 (native medicine, herbal drug) #*RA L 7-%,
FRBHDALICRFERSHA L EHEI LT
w5 (Soyinka, 1973), ZD &k HiT, EH L LT
Ay Thl, BROESEFILEEIhB(LEY
BiekaBHwEidt7rrr¥r-RiGick 3
EROHB LYBRIEZOND, )

ZZT, bhbhOBRLIEM 1 £5TA3

Table 4 Lists of the drugs causing lichen
planus and lichen planus due to
photo-sensitivity

1. List of the drugs causing lichen
planus

Methyldopa
Bismuth
Amiphenazole
Dapsone (DDS)
Furosemide
Phenothiazines
(mainly Chlorpromazine)
Chloroquine
Mepacrine

Quinine

Quinidine
Triprolidine
p-aminosalicylic acid
Arsenicals

Gold salts

2. List of the drugs causing lichen
planus due to photosensitivity

Chlorothiazide
Hydrochlorothiazaide
Benzothiadiazines
Demeclocycline

This table summarized from references 2
and 13.

L, BohiKZEDFERARB /e - P b8
A (340~370nm) 1Tk B RBHRIGD 72D &
EZohbd, LThid, AR ESBROBKR,
B -, FA2ZOFRE LTk
S BRNIEDEZLSNBLZ LS, FEME
REUREZWO 1ML L TELXZANWEEL
Tzo 12, FEFI2~14 DD W B8 % DR TELE#E
%5 Td (Table 1), OF & L THRIHTMLICKE
BRHBSNZ 6D 107 (76.9%), K¢ ICHE AL
KRBT 26074 (53.8%), @FDH H EHA
AMDOBEEDH 2 bD5Hl &, HRE 3R E
EHBFEHREBLONIENBBZ D 12,

k¥, BEMREEEO BRI, BTt
THb, Z0ft, =7 w1 rEIBE IR E-
Zawahry (1969), Canizares (1975) itk % L#i=
7Y TREIZE bITOh T3,
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BEMBTEER I AROERYELEMALRE 7, 2OTEhod, DL ERROBENE
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EANBURIETHEC Lo BRE L, 272, 4 LAXKBHERPEERE LAANRESTHAI LE
BETRBRLEZBFORFEEREZT LDETAH, Ao
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LICHEN PLANUS TROPICUS

AxirRA Ozawa, ITsuro Matsvo, Kan Nuzuma, Yumr Suzuki,
SATORU MACHIDA AND MuNEO OHKIDO

Received for publication 24 November 1978

A 75-year-old woman was diagnosed as lichen planus tropicus on clinical and histological findings
and photopatch test. The photopatch test showed phototoxic reaction with chlorpromazine and
longwave ultraviolet light. And we have also studied thirteen other patients diagnosed as lichen
planus based on clinical and histological findings in our clinic. As a result, we found that the photo-
sensitivity due to exposure to the sun and/or drug was the main factor in the development of many
cases. We suggest that the patients with lichen planus, whose lesions are suspected due to photosen-
sitivity, must be diagnosed as lichen planus actinicus rather than lichen planus tropicus.

Department of Dermatology, Tokai University School of Medicine, Bohseidai, Isehara, Kanagawa
259-11, Japan,
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BEECOEEMERZ, REACBTHELIE
WMMd 2 FBREYNEMT S LCOBRELED, £
12BEEOANTEIRIN L OPOKE, FAAEFEEC
BETIER dinidhrer, MEEBRICH
WT2HEBEEDOHEOFIMIT LE%ES, 0D
FREERICBNT, 4428 REEICEE LER
D%t & % - T\ 5 sickle-cell anemia & malnu-
trition DFEE L EFEHE LD KK, hoD
EREDODOBELUZTOAMED T L ERDO—
B350 LBS,

Z v 3, WFIS24ES5 H128 & D BAG3E
7H10H% T, EHBHHIEEHA (JICA) REOD
EHEEMEE LTH —+ HEICHTE L 2HIC,
Doyle (1961) O FEICE->T v ¥ 7 YEHRY*
BT, EET—FABK180 B>V TRERE
ZHE L7
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2 ' R B

1 HEMR
10~39DRER K 180 2% TiLD 6 Bica 7
A&kt RE L

AR 10~19% BT+ 304
B B: 10~198% &K¥ 304
C B 20~29%% B+ 304
D 20~29% KT  30%&
EB: 30~39% B+ 304
F B: 30~39% &+ 304

OB BOMB I - T, JICA £V

1 BERIEHKEBUNAHEZAE

E#tH 7 & L Ghana Medical School T4t
Ihi X %W (Asz DR-155-23 Zofth) o
WwE X Nt EHHES Mamprobi Poly Clinic (M.
P.C.) oBBROHIDOd LIz, EREFEHLZD
HREREEROTFLEXNELL, »TFhbiRE
IR - TR 2T, HORENEZNCE,
CEBEICRELRIZTRAEKBL, & EE
HEDEEDAWT L EZBEIC check Lo 12
sickle-cell anemia DFF L KERBOEED —
Be LT, RELBEOUE BT -, HRFO
FEYERLTBEPHEFOELAN L L A,
2ARE-V R ERBNLEBATHOD S DO ORIL
7- (Figure 1),

II JEHhL

BEAlE LCHgBREO EMETRO X kP &7
W, REZMELTHHOREL L, REEE
RLUEEE LTR, BEREOEHBALABRREAN
xS R ABRSEENECHENESTHS
Tk, RUWKSDPOREBOFBREICHT SHE
LHBTEBLEEDLTH B,

O #FHL-ERER

4T Doyle OFEici - THHRTRARB LS
¥ x2A L (Figure 2),

1) 77RF v 7 KE

2) Aty PBREBERUFA LYy FERME—

3) TAIZVLRT vy Y2y F ! ATy
BREIRERICREIN ZTAI =Y 2/ ERAW
<, 05mm S 7Tmm ¥THDE8DDRT v Ik
AR L7,

4) XHBBERUHM: 710413 SAKURA
K.X. % fi\», #%13 A3z DR-155-23, B3
SAKURA QX-130 HE/ B MG 2R L 72,

2 Department of Community Health, Ghana Medical School.
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GHANA/JAPAN MEDICAL

CO-OPERATION PROJECT

No.
Examination Date ...............19.....,
Bone Dencity of GHANIAN
Name ......... e e e e Sex MJF
Address ..., Cr e, Occupation L.
Date of Birth ....ooovviviiiiiiin, B Age
Height ...l e e, €I
Weight ......... e kg
Past History ....... s e e
Sickler ... ... Yes/No
Physical Abnormality
(dwarfism, extreme malnutrition

obvious disease malformation)
Right Handed or Left Handed
Comment

Figure 1  Chart of our research.

Figure 2 The apparatus for taking radiograph.

5) Densitometry: X #EHEOIEENEICIT
SAKURA Microdensitometer PDM-5 # f#iJ{ L

Figure 3 Micro-densitometer.

7z (Figure 3),

IV BT

AT & LT Doyle @ FHICHE U TFf - 72,0

D Mz

2) ViR

JEE 18mm OEW S 52T 2 HTHE-72 W
i 24 em @ RHEIC AN K E 2213 KR I EE T
Bi%i2 LTiT - 7o IR SOKVP, 50 mA,
0.7 sec, 4 mAs, 4555 2 M 90 cm TH 3. W
BB FEE RS RICANT, BT RAZEREE
LU# dem EJIC AFCNIEBIZ290° 0 LR
B% 7 4+ v 2T L7,

3 HH/ o
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Figure 4 Postero-anterior view (left) and lateral view (right).

g, X BEEO WY HK»w, REFKH-T
12, EBOLNE D ICEICEENICIT - 72 (Figure
4,

4 CBREWNE

SAKURA Microdesitometer PDM-5 #{#H L
MsE R ERPEIZ 0-40D T, Chiclk# Lz 0-
400 mV O E KB * 18T 5 pen-recorder
loHEES L CE8 L 72 . Microdensitometer @5
FRIZE 50 ¢, BX 200 = ) o b & L
0.5mm OHECTELE L 7,

R REEBBRORORMO H% ¥ okl
(zero reference point) &9 %, ZOH FEA L
LTEBbombo 1~8cem % L7,

UL W—5E kg L Alumi-
nium wedge O &GO I % Bl BIcER
L7 (Figure 5y 743 =va 1mm 2&EBL
72 X #0 BALEE 13 bone mineral ® 130 mg/cm®
BB L X BROBHECELWTEERNAL
TUTOREERHEEL

The record
tracing.

Figure 5 of microdensitometric

The left line is obtained by scann-
ing step wedges and the right line is
obtained by scanning ulna.

i) Position above styloid process (cm)

Tt lem HE 2em SOMEOPEHE %,
IIfEF 2em HE 3em HOPHEE AN, B
T VII ik chR#TdH2 (Figure 6),

® & # s 4 2 ¥ % P oW s

FUNE DRSO |
0 1 2 3 4 5 6 7 8 (cm)
I I m Iv V VI VIO

Figure 6 Ulnar reference points and areas.
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ii) Al-matching thickness (T mm)

REODZNZThOUERBEDO 7 + v LB L IZ
BELVWEBEEZOOTAI =Y LOBEI FHE
L7z

iii) effective mineral thickness (g/cm?)

ii) O 0.130 g/cm® #F L TRD 72,

iv) lateral thickness of ulna (cm)

REBRLY BREOREDOMBEL WET . 1
EiXlem S L 2em SOEDEHETHY, I~
VII i & R#kICRD 72,

v) mineral concentration (g/cm?®)

& D path length %7:0, B1H g/cm® @ bone
mineral & LCO EE*/RL, i) *iv) T%l-
12{C% % (Table 1),

Table 1

L F

SRR 3 FhofEid Table 2, 3 DX
I THotze FNFNICOWTHIHBRERMA
s LRUTORRES

1. RHOBBECEHRENBZOFBHEKH

EEH—F ADBER, BLBOBBREMIIE
FHRE95% ¢ Table 4 itR L2 BENILDH 5,

2. Bkol#icont

10 CRBLOBMICEBRDOED % - 7z, 20
=R, 0B TREHEEIBLKOMCEREOE®:
#¥, BA#ZE D & bone mineral concentration
A,

Values obtained from radiograph

Position above

Al matching
styloid process

thichness

arca mm

Effective Lateral Mineral

mineral thickness concen-

thickness of ulna tration
g/cm? cm g/cm?

I

11
I11
v
\7
VI
VII
Table 2 Age, weight and height of each group
Weight (kg) Height (cm)
Group Sex Age
(Average) Mean  Standard Mean Standard
deviation ca deviation
10-19
A M (15.83) 49.12 11.72 159.63 11.44
10-19
B F (14.53) 45.32 8.11 154.27 7.34
20-29
C M (24.56) 60.23 7.84 164.73 6.56
20-29
D F (23.60) 57.18 6.14 159.53 6.54
30-39
E M (32.80) 61.37 8.00 168.33 5.92
F F 30-39 6236 1034  158.60 5.22

(32.80)




Table 3 Mean values and standard deviations of each points (g/cm?)

47

Cgroup Dgroup Egroup F group

Area A group B group
Mean (X) 0.122 0.154 0.196 0.141 0.188 0.117
1 Sandard (S) 9032 0067  0.051 0.055  0.047  0.049
eviation
1 X 0.168 0.212 0.298 0.233 0.282 0.210
S 0.060 0.096 0.076 0.068 0.067 0.061
11 X 0.228 0.259 0.362 0.290 0.348 0.262
S 0.060 0.105 0.079 0.082 0.073 0.076
v X 0.254 0.280 0.382 0.317 0.373 0.286
S 0.076 0.102 0.081 0.074 0.087 0.081
v X 0.270 0.294 0.401 0.333 0.393 0.307
S 0.079 0.095 0.080 0.071 0.101 0.088
VI X 0.281 0.312 0.412 0.351 0.402 0.312
S 0.080 0.095 0.080 0.073 0.107 0.079
VII X 0.302 0.312 0.427 0.369 0.420 0.335
S 0.077 0.090 0.078 0.078 0.100 0.090
Table 4 Confidence limits of each group and area (p=0.05)
Area A group B group C group D group E group F group
I 0.110~ 0.129~ 0.177 ~ 0.120~ 0.170~ 0.098 ~
0.134 0.179 0.215 0.162 0.206 0.136
I 0.145~ 0.175~ 0.269 ~ 0.207 ~ 0.257 ~ 0.187~
0.191 0.248 0.327 0.259 0.307 0.233
11 0.205~ 0.219~ 0.332 ~ 10.259~ 0.320~ 0.233 ~
0.251 0.299 0.392 0.321 0.376 0.291
v 0.225~ 0.241~ 0.351~ 0.289~ 0.340~ 0.255~
0.283 0.319 0.413 0.345 0.406 0.317
v 0.240~ 0.258 ~ 0.371 ~ 0.306 ~ 0.355~ 0.274~
0.300 0.330 0.431 0.360 0.431 0.340
VI 0.251~ 0.276 ~ 0.382~ 0.323 ~ 0.361 ~ 0.282 ~
0.311 0.348 0.442 0.379 0.443 0.342
VII 0.273 ~ 0.278 ~ 0.397 ~ 0.339~ 0.382~ 0.301~
0.331 0.346 0.457 0.399 0.458 0.369
3. F@AIOHBICONT TRDEI T
BELON TR 10RR (AR & 20&RULE 4. HRELBERUCIGREOBK

O (CER OHTHRELEIAEDENHD,
C,E #4 A BX Y bone mineral concentration
BE, KBS WTREERBOHIKARDE

1L VIIfHIZoWT, EhFhOBCcHEME
FEFY, FEEZERIBDONE > 72,
THREIT>NT

5.
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SR I EEEI T 0100 g/cm® LLF %5
THEONELL, BROBED IS 1T, —#ITIT
[RIE%ZHD SN d - 7 (Table 5),

6. FlxFo e, MERWY physical activity
BOEB IOV

EHEASIFRATETH - 72,

Table 5 Percentage of under 0.100 g/cm?

value

Group 1 II

A 10/30 4/30
33.339, 13.339;,

B 5/30 3/30
16.66%, 10.009,

C 2/30 0/30
6.66%, 0%

D 8/30 0/30
26.66%, 0%

E 1/30 0/30
3.339% 0%

F 13/30 1/30
43.33%, 3.339%

z %

HEDFEELIET S HEL LTRRZSD
FERifTbhTi, b, X REED BRE
DOBREPSAUETZHD L P XAV ERFEH
BOBIKLZBRNELSHET S DTH S, K
EOLELSEHENRB » & F 5 #H 4 (Rambaut
etal,1972) Hv, ZOMEAELELT74v2 L
wS HEBEERDN S AERBRYE SR SR
BeOERBADIAL ThoEx—EILTH L
OREREBTFTnE, LIL, HEZWICHN
T3 X REED>PSHETE, X RREEESR
ZHNRTECTHERBBONL LN T DD,
A%BHEVICHBEART H2LTEBH0
(F&, 1974),

UbZZERBL L3, JEERCEEST L
ZAZONBERATOREER/NRIO—EITL T,
X BREETHABREDOHELTT-7. D

X#7ervr3—E0BHELTH, RELXED
bone mineral iICk 5B AKD X RN EML, B
W B A REBEICL, BHR—EEEK—
74 v ADE#EY—FE L, BEEHEOMEI,
HEp RGBS Lt his

W, BEWAEIORLZ 2 KBHBOBED
WEDOMETH B, Chidmo TREAMET
b, FHEPHTE-DORIEELARAL LT
HRETRELC&, BRADHIEEORRLRE
ELAMS, RBHEBOEIDOENWITL 2ELD
WEE, —EOWBROKFILRTILILL-
T, BIEHEETELOHELIHERESLSHN
ShTwaKEEEREH LI, &8, ThitdH
STRBHEMDOES DE Y7 4 v & L TRILE
DENELTHLNE 7 4 L2 ZFHPSBAL
770

Zd &5 it LT densitometry 35 & T 8%
DEEAFTHEA LB EMTES (Mack er
al, 1959) v h, 7 ulna TORWEDHEK
8B FEHDBENTHRETH S (Keane et al,
1959) L3NTn3B, H->THRLZD ZO HFEIC
Lo THONZEMEIEL, EFEF—FAICBET3E
EBBOFHEFEEL LTI LEDLNRS,
RO ERIZBREOHEIIEL. DEKEE
BWT, 2WMEEEEOMEL LIBKWICHH
SEBREFERL L UERTETHI LEDNS,

73 &

MEfs24E 5 B & D IBFS3E 7T HETH — F HH
Eic#fE L, Doyle O kit - CLv v PV E
BEYHAANT, EES—-FABKIBOAIT DNnTH
WEITNEEBBERREY LT,

) S

AMBCEREZ2B Wi BEBHA
HEARVCEBCCLETEN 2B T niciini
Ghana Medical School @ BA{% 3 HICKHT %0
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THE BONE DENSITY OF NORMAL GHANIAN

Yoji KuroBanE!l, TakesHI NAKAMURA!, JuNn MaTtsumoro!
AND OFusu-AMAAH?

Received for publication 2 December 1978

The purpose of our study is to establish the standard normal value of bone density in the average
Ghanian. The measurement has followed the method described by Doyle. The subjects examined
were 180 healthy Ghanian aged between 10 and 39 years and were divided into 6 groups. The subjects
were selected with the cooperation of the staff of the Mamprobi Poly Clinic in Accra where the X-ray
machine provided by Japan International Cooperation Agency (JICA) were installed. All were
interviewed and completed the questionaires. The forearm was immersed into the water in a plastic
bath, and two pictures, an antero-posterior view and a lateral view, of the left ulna were taken in every
case. Then they were examined with a micro-densitometer and their mineral concentration of the
bone was analyzed. The values were obtained on the basis of theory that the X-ray density of 1 mm
Al is equivalent to that of 130 mg/cm?® of bone mineral. The data were statistically analyzed, and
various factors, such as sex, age, height, weight, occupation, side of dexterity and physical activity were
studied. The values obtained through our research can be regarded as normal ranges of bone density
of Ghanian in 1977. They will serve as a standard value for the estimation of bone density of the
morbid. And the evaluation of bone density would be a useful aid for the diagnosis and estimation of
severity in some diseases, such as nutritional, hormonal and hematological disorders.

1 Department of Orthopaedics, Fukushima Medical School.
2 Department of Community Health, Ghana Medical School.
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