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(Summary of the preceding Article) 

BODY GROWTH AND BONE GROWTH IN SUCKLING RATS 

Vichien Diloksambhandhu M.B., M.D. 

(Dept. of Anatomy) 

(Head of Dept.: Prof. Dr. Sood Sangvichien) 

By means of weighing and measu­
ring the length of the tibia, measuring 
the tail length and the body length of 
female albino rats at 6, 11, 16 and 21 
d ays of age it is found that the rate of 
increment in weight and length of the 
body and in those of the tibia is highest 

during the first 11 days of life, to decrease 
continually during successive days . 
Comparatively the increment in body 
weight and tibial weight is the greatest. 
followed in order of decreasing rate by 
tho se of tail length, tibial length, and 
b od y length , respectively. 

Th e epiphysia l ossificat ion centre 
in th e upper end of the tibia appear s 
at th e 6th d ay, a few day prior to that 
in the low er end. Th e epiphys is ossifies 
fro m t h e p eriph eral cartilage in the en d 
of t h e tibi a and from the epiph ysial 
s ide of the epiphysial cartilaginous 
plate. Th e la tter ce a ses to ossify at 21 
da ys of ag e. The epiphysial bony 
t rab ec ulae in the upp e r end are radially 

• 

arranged and extensively resorbed ~ 
while those in the lower end are 
reticulated and res or bed to a less extent. 

The ossification centre in the upper 
end is round so that the epiphysial 
cartilaginous plate is straight ; while 

that in the lower end is triangular so 
that the epiphysial plate is inverted- V 
- shaped. 

The lower epiphysial cartilaginous 
plate is thinner than the upper at every 
sta ge of age. The thinning of the epi­
physial plate in older rats is due to a 
decrease in the number and size of 
basophilic cells. 

Metaphysial bony trabeculae in the 
younger rats are short, del icate an d 
irregul a rly arranged ; in the olde r ani­
mals they are longer , coa rser a n d 
arranged longitudinally . 

(Eight plates and on e figur e .. 

Six references.) . 

(V .D.) 



DERMAL STIMULATION IN THERMAL SWEA TING '' 

Ouay Ketusinh 

M.D. 
Chusakdi Vejbaes 

M.B. 
Kanch a na Chuengcharoen 

M.B. 

Dept. of Phys.iology 

(Head of Dept. : Prof. Dr . Ouay Ketusinh) 

Introduction 

For people living in tropical regions 
t hermal sw e ating is of prime importance. 

Among other topics investigation of the 
mechanism by which heat calls forth 
perspiration has demanded considerable 
interest and although a large number of 
e xperiments is on record most of them 
have been performed on unacclimatized 

-or acclimatizing persons . (l-4) It is 

hoped that the work being reported, 
carried out as it is on fully acclimatized 
individuals, would yield some useful 
information in addition to that already 
accumulated . 

Procedure 

The general plan is to expose a 
number of subjects to a gentle stream of 
air maintained at a constant temperature 
a nd little varying in humidity, and to 
,collect sweat from different parts of the 
body for the purpose of determining the 
weight and analysing for sodium and 
potassium contents. A special " swea t 

box" is constructed in which electrically 
heated air is propelled by a single, slow­
moving fan to impinge upon the subject 
either (I) on the front of the body from 

the base of the neck downwards, with 
exclusion of the face and neck, or (2) on 
the face and neck, or (3) on the middle 
part of the chest in an area approxima­
tely equal to that of the face and neck. 
The almost nude subject sits comfortably 
on a seat with small back-rest, and the 

Abstract Ouay [(etusinh, Chusakdi , 

Vejbaes~ Kanchana Chuengcharoen: Dermal ' 
Stimnlation in Th ermal Sweating. Siriraj 
Hosp . Caz. 1965, 17:18-24. 

In acclimatized subjects hot air ( 45"C.) 
is applied selectively to: ()) the body 
with exclusion of the head and necll , ( 2 ) 
the f ace, and (3 ) the chest in an area 
equal to that of the fa ce. Sweat collected 
at six points during 90 minutes is weighed 
and analysed f or so d_ium and potassium. 
Sweating pattern is slightly different in 
men and women. The amount of sweat 
was smaller in Expt . 2 than in Expt . 1, 
and smallest in Expt. 3 . Warming the face 
appears to stimu- late perspiration more 
effectively than warming the body. 

parts of the body not being war med is 
exposed to still air in the room a t tem­
peratures varying betwee n 28 ° and 30°C. 
The velocity of the stream of h ea ted air 

is less than 1 m. per sec.. The total 
volume of air in the box is a pproximately 
2.3 cu.m. ; of this 0.7 cu.m. is contained in 
a collapsible side-extension so that at the 
beginning of each experiment, on opening 
a swinging door it may be pu s hed quickly 
inward to force heated air upon the 
subject , thus producing sudden warming 

at the desired temperature. Thermome­
ters placed in th e box in front of and 
behind the subject r ecord the air tem­

perature. In all experiments this is 

maintained at 45+ 1 ° C. while th e relative 

humidity varied - between 40 and 50 per­

cent saturation. Sweat is coll,ected at 

* Read at the III lnternat. Cong. of Bioclimatology, Pau (France), Sept. 1963. 
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six predetermined points by being ab­

sorbed on a number of Sx 10 cm. strips of 
filter paper which is super imposed by a 

2.5-cm. thick foam-sponge enclosed in a 
plastic bag, stiffened with a thin sheet of 

copper bent to conform in shape to the 

part of the body, and kept in place by 
means of a rubber strap, 2.5 cm . wide. 

Great care is exercised in applying this 

strap so as to exert just enough pressure 

to keep the filter paper in intimate 
contact with the skin without interfering 
with the blood circulation. Each set of 
paper is weighed in a tared bottle on an 

automatic balance sensitive to 0.1 mg . 

just before being put in place and direc­
tly aher removal, and is then extracted 

with 50 ml. of distilled water for the 

determination of sodium and potassium 
contents by flame photometry. 

Twenty male and 5 female medical 

students and 3 male and I female janitors 

served as subjects. In the males collec­

tion of sweat was made on the forehead, 
le ft side of the chei;t, left forearm, left 

thigh . left infrascapular region, and the 

left inguinal region; in females collection 
is omitted on the chest and the groin. 
Each collection is made during a period 

of 15 minutes. counting from th e moment 
the thermometers show the correct 

temperature. It is repeated 6 times 
so that each experiment occupies 90 
minutes . Determinations were made 

separately for each IS-minute period. 

Results and .Discussion 

Generally speaking the weight of 

sweat absorbed at each point varies 
between 0.3 a nd 0 .6 gm. for the 50 square 
centimeter s and the concentrations of 
sodium and of potassium vary between 
0.1 and 0.22 mEq/L and 0 .02 and 0 .05 
mEq /L respectively . Although there are 
fairly wide variations in the data for 

• 

different subjects, the general trend of 

fluctuations in individual cases is accep­

tably parallel, so that a reasonably fair 
assessment may be made. 

In the first series of experiments 
with the "body'• heated, the weight of 
sweat collected in the males is greatest 

on the back, followed by that on the 
chest, forehead, forearm, thigh and groin ; 

definitely a larger amount is obtained 

from the forearm than from the thigh. 
In female subjects the same quantitative 
order is found, with the exception that 
the forearm and the thigh yield , practi­
cally equal amounts. In fact, the women's 

leg appears to perspire definitely more 
than the men's. This is perhaps the 
result of adaptation to the style of 
clothing. 

In general, a larger volume of sweat 
is associated with a lower concentration 

of sodium and of potassium. In the men 

these ions appear to remain more or less 

uniform in concentration throughout the 

experiment, whereas in the women they 

seem to become steadily less concentrat­
ed as time goes on. 

In the second series of experiments, 
with the "face" as site of warming, a 
much smaller amount of sweat is given 

off than in the first experiments in prac­
tically all sites, the difference varying 

from one-half to two-thirds. Sodium and 
potassium concentrations are little alter­
ed. Theoretically speaking, the lower 

rate of secretion may be due to the "face'' 
being a less sensitive point for stimula­

tion than the "body' •, or to the fact that 
a smaller area of skin is being stimulated. 
To clear up this point the third series of 
experiments is performed . The data 
show clearly that when an equal area of 
skin on the chest is warmed, the amounts 
of sweat collected are as small as one­

half to one-eighth of t _hose obtained when 
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Table I 

WEIGHT OF SWEAT (mg.) 

Fore-arm Thigh Back Forehead Inguinal Chest 

WOMEN •'Body" heated 
{ Mean of 6 subjects) 

min. 0-15 270.9 192.3 434.8 359.3 
15-30 206.8 224.2 466.6 292.6 
30-45 230.4 213.2 521.2 274.8 
45-60 261.2 204.4 254.7 368.9 
60-75 281.8 206.9 536.0 324.6 
75-90 232.5 202.6 485.5 236.7 

Total 1483.6 1243.6 2968.8 1856.9 

MEN " Body" heated 
{Mean of 8 subjects) 

min . 0-15 273.2 201.7 612.9 352.0 41. 2 94.9 
15-30 255 .0 143.8 754.9 316.5 38.9 119.4 
30-45 202.7 121.9 711.4 315.5 35.1 119.2 
45-60 209.4 104.2 550.1 288.4 46.5 82.4 
60-75 140.5 111.7 710.7 247.4 31.6 65.7 
75-90 14 I. I 81.2 650.2 200.4 34.9 69.1 

Total 1221.9 764.5 3990.2 1720.2 375.4 2218.8 

MEN "Face" heated 
(Mean of 10 subjects) 

mm . 0-15 63.4 - 192.7 355.2 41.2 94 .9 
15-30 39.5 - 250.6 241.9 38.9 119.4 
30-45 43.5 - 225.6 192.9 35 .I 119.2 
45-60 53.9 - 101.2 176.2 46.5 82.4 
60-75 82.2 - 108.5 136.6 31.6 65.7 
75-90 114.9 - 104.1 138.6 34.9 69.I 

Total 400.4 - 982.7 1248.2 248.2 500.7 

MEN .. Chest" heated 
(Mean of 5 subjects) 

min. 0-15 5.1 8.1 60.2 47.8 
15-30 3.6 19.2 70.8 34.78 
30-45 6.4 35.0 62 .6 38.6 
45-60 7.5 21.3 79.4 37.8 
60-75 13.7 ' 13.8 74.5 36.4 
75-90 16.9 27.2 65.4 35.6 

Total 53.2 124.6 412.9 230.98 

• 
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Table II 

Sodium Content of Sweat (mEq JLit) 

Fore-arm Thigh Back Forehead Inguinal Chest 

WOMEN "Body" heated 
(Mea n of 6 subjects) 

min. 0-15 120.0 136.2 54 .0 51.6 
15-30 60.5 69.I 49.9 45 .8 

30-45 51.9 53.4 32.3 39.8 
45-60 56.0 47 .7 30.4 46 .2 
60-75 43.9 53.3 30 5 42.6 
75-90 50.7 55.4 17 .2 42.2 

MEN "Body" heated 
( Mean of 8 subjects) ·-

min. 0-15 118.4 143.5 63.5 142.9 182.8 130.5 
15-30 48.1 101.5 56.7 l04.4 . 208.2 71.fl 

30-45 84.8 I 17.9 47.6 54.7 203 .2 57.7 
45-60 62.9 108.6 73.8 45.1 294.8 79.0 
60-75 62.0 76.0 32.8 42.4 189.2 29.0 
75-90 44 .3 62.3 58.4 59.2 221.8 125. ~) 

MEN ''Face'• heated 
(Mean of 10 subjects) 

min. 0-15 63.4 - 192.7 355.2 41.2 94 .9 
15-30 39.5 - 250.6 241.9 38.9 I lq.4 

30-45 43.5 -- 225.6 192.9 35.1 119 .. 2 
45-60 53.9 - 101.2 176.2 46.5 82.4 
60-75 85.2 - 108.5 163.6 31.6 65.7 
75-90 114.9 - 104.1 138.6 34.9 69.1 

MEN "Chest" heated 
(Mean of 5 subjects) 

min. 0-15 - - 32.3 33.3 - -
15-30 - 87.6 46.3 22.9 - -
30-45 - - 59.0 37.4 - - -
45-60 - 70.9 27.4 28. 0 - -
60-75 - 53.0 51.4 41.0 - -
75-90 - 57.6 32.1 44.0 - -

• 
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Table III 

Potassium Content of Sweat (mEq /Lit) 

Fore-arm Thigh Back Forehead Inguinal Chest 

WOMEN "Body" heated 
(Mean of 6 subjects) 

min. 0-15 28.5 24.5 20.3 24 .2 

15-30 13.8 9.4 13.9 14.0 

30-45 10.2 10.2 6.3 9.0 

45-60 20.4 10.0 7.6 7.1 

60.75 8.4 12.3 6.0 10.1 

75-90 9.4 12.4 6.1 9.7 

MEN "Body" heated 
(Mean of 8 subjects) 

min . 0-15 32.7 30.3 17.1 43.3 33.6 29.6 

15-30 6.3 19.7 7.1 11.2 34.2 19.7 

30.45 16.6 18.5 10.4 10.1 30.4 45.I 

45-60 9.0 18.5 24.6 10.5 32.1 36.8 

60-75 13.5 20.7 10.0 12.8 33.6 15 .0 

75-90 21. I 29 .7 12.1 31.0 34.9 62.6 

MEN "Face'• heated 
(Mea n of 10 subjects) 

min. 0-15 49.8 29 .5 31.9 72.7 - 45.8 

15-30 42 .4 16.2 16.5 26.2 52.1 32.5 

30-45 30.7 13.4 16.6 18.6 53.2 27 .3 

45-60 31.3 3.2 21.6 17.4 44.7 32.4 

60-75 24 .2 12.3 21.3 15.5 39.I 32. I 

75-90 20.2 ' · 16.0 22.7 16.2 76.5 -

MEN "Chest " heated 
(Mean of 5 subjects) 

mi n. 15. 30 - 45 .2 30.2 19.0 

15-30 - 74.0 25 .0 57.0 

30-45 - 10.8 1.7 1.9 

45-60 - 22.5 18.5 29.3 

60-75 - 42.8 · 32.4 21 .0 

75-90 - 37 .0 - 2.0 

• 
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the "face'• is heated. Because of the . 

small volume of perspiration collected 

its composition cannot be analysed in 
several cases. These experiments show 

that area of surface stimulated is not the 
sole quantitative factor in sweating. 

On the other hand, warmmg the 
"face" gives rise to secretion two,thirds 

to one.fourth as large in amount as that 

produced when the "body" is heated. 

Assuming that the "face" has a surface 

area about 9 percent that of the whole 

body, (5) and subtracting 18 percent from 

the latter to account for the posterior 
surface of the trunk which is more or 

less protected by the sitting posture of 
our subjects, if the volume of secretion 
were strictly in proportion to the area 
of skin warmed, stimulation of the "face" 

is actually producing 2 to 5 times more 

sweat than it should. We think that this 

finding may be accounted for by one or 

more of the following assumptions: (1) 
Thermal receptors in the "face'• are 

more effective than those in other parts 

of the body; (2) Warming the face pro. 

duces a stronger psychical stimulation: 
(3) Blood supplying the brain is more 

heated when the "face" is warmed; and 
(4) Internal heating from inspiration of 
hot air is acting as additional stimulus. 

We wish to express our deep appre. 

ciation of the gallant way in which our 

subjects cooperated in carrying out these 
experiments. 

Resume Aux sujets bien acclimati. 

ses. de l'air cha ud ( a 45 °C) est applique; 
(I} a la surface du corps exclu de la tet e, 
( 2) au visage, (3) a la poitrine sur une 
surface egalea celle du visage. Une 
collection de sueur prevoquee est faite 
par absortion au papier filtre sur 6 
endroits ptndant 90 minutes, pour deter• 
mination de poids, et de concentrations 

• 

de soudre et de potassium, L·application 

de la chaleur au corps chez les hommes 
produit une ·quantile de sueur . supreme 
au dos, et plus a !'avant-bras· qu' a la 

cu1sse. Chez les femmes, la quantite de 
sueur a l'avant- b ras est pratiquement 

egale a celle de la cuisse. Les concentra­
tions de soudre et <;le potassium restent 

constantes pendant toute l'epreuvre chez 
les ho.mmes , mais se baissent graduelle­

ment chez les femmes. Lorsque le ~i sage 
est chauffe, la transpiration s e d ecline 
en quantite. L'application de chaleur ci 
la poitrine accentue cette declinaison . 
Dans la discussion de !'article on vou­
drait prouver que la provocation de 
sudation est plus efficace p a r chauffa gc 
au visage qu' au cor ps . 

Zusammenfassung Bei akklimatisier­

ten Versuchpersonen wird heisse Luft 
(45°C) wahlweise angebracht auf: (I) 
den Korper mit Ausschluss von Kopf 
und Nacken, (2) das Gesicht, und (3) die 
Brust bei g]eicher Fliiche wie die des 
Gesichts. Schweiss wird auf Filtierpapier 
an sechs Stellen wahrend 90 Minutcn 
absorbiert; das Gewicht sowie der lnhalt 
an Natrium und a n Ka lium werden 
fraktionsweise b es timmt. Bei App)ikatibn 

der Warme an den Korper bei den 
Mannern gibt der Ri.ick e n . bei gleich e r 
Flache die grosst e Menge Schweiss ab , 

und der Unt e rarm m ehr al s der S c henkel; 

bei den Frauen die Mengen am Unterarm 
und am Schenkel sind praktisch gleich. 

Die Konzentration a n Natrium und an 

Kali um bleiben fa s t unverandert wahrend 

des ganzen Versuches bei den Ma.'nnern , 

aber wird allmahlich niedriger bei den 

Frauen. Wenn da s Gesicht er war mt 

wird, die Schweissabgabe i s t nur ge ring; 

beim Erwarmen der Brust ist sie noch 

geringer . Bei der Besprechung de r 
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Resultate will man feststellen, dass 
Erwarmen des Gesichh das Schwitzen 
wirksamer erregt als Erwarmen des 
Korpers. 

3. Hellon, R.F.. R.M. Jones, R.K.­
Macpherson & J.S. Weiner: Natural&: 
artificial acclimatization to hot environ­
ments. J. Physiol. 1956. 132:559-576. 
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G>o d <:i cI . treatment, dietetic m1imlll\iltJf1l 

\11-l\il'illli1' .. ., 
G>octdb. treatment, drug f11'.ilfllfl\il'Jl'Jl'Jl 

G>od d al . treatment, expectant m1ifllfll\iltJ 
'< 

l Wl\11 . 
G>o d <:l<:I . treatment, pa\ lia ti ve mltfrnl i\iltJ 

m,nn 
G>oci<:115. treatment, r a tiona I nnifl'l,ll l\iltJ 

rn11m, 
• 

G>o ct l'io. treatment, supporting nnifl'l,lll\iltl 

1.btiu1h::r1e~ 

e.oci6G>, treatment, surgical m1ifll,lH1l~ 

i'trnmrn .. 
eoctl'ib . treatment, symptomatic flljlfl'l,ll 

1lllJ'illfll l 

G>od!i on . tree, bronchi a I ltlJU\1/;HJ\ilrtlJ 

G>oci6ct. tremor illfllHfl-lfJ 

G>odd <'i' . tremor, coarse 'illf11Hf'ut:rnmu 
t a., l 

G>ocidb. tremor, con tin up us 
,l 

m m nrn n \JI e 

l'UN 

eoa'dd. tremor cordis mm,'l,111J1"u 

G>oddd. tremor, fibrillary 

'cfufi 

,, ~ 
'illfll1flclllJll-ltl 

G>octl'i d . tremor, fine 'illmH{m"'1an~tJ\il 

G>o&'oo. tremor, intention 
0 

L 'il\Jl'l-lllllfll l 

' ' ...... 
'ill f11 l ff l-l1 1 I lJ 'il 

. 
@o&'o@. tremor, pa ss1 ve tl1fll1 ffl-ll.,1'\Jillt'il~ . 

LUtJ 

G>o &' ob. tremor, persistent mm1iuf11:vc1iu 

G>o&'ocn. tremor, senile v1mnfutn"'v'lil l 

t .. ~ ""\ 
@o &' oct. tremor, toxic tllflll'il'l-lnLWtJW'l,l 

.,o &'o &' . tremor. vol i tiona I 
0 

L'il\Jll-llYllflll 
' 

@o &'ob. tremulous "1'\1 

G>o&'o d . trend fl17lJIJlJ 

@oti.od. trepidant i'wfi 

t .. ~ 
mm 1 ff -u n urn 

Gl o&'ol'i . trepidation mnfu, m rn n1~, fl17 lJ 
'\ 

,n1n 

@o &' G>o . tresis m11111::: 

G>O &' G> Gn , 

G>O &'Glc!. 

GlO &'G>&' . 

GlO&'G>b, 

triage nm1111Uflfll-li; 

tribr achius '1fl11U'11'llJ!l'IJ1-l . ~ 

tricephalus an11ilmmf.i 

tr ich al gia ill~ll~1\ilLj'il'fflJ c-rff'Ul-l 

tr ich an giecta sis l1rttl\ill~'il\ilN'iltJWtl~ 

trichoclasis mmrnJJLu11::: 

@o&'@d. trichodarteritis 
'I ' 

11'1tl\il Lrt ll\!111 \11 ~tltltl .. 
'ilfllffU 

'I • ' 
@o&'@ll. trichodophlebitis l1'1'il\ill'fl'il\illi11 tltltl .. 

'ilfllffU 
. h d . .I ,l .... 

G>O &'ko. tric O ynia ellf11lu1\illlJtl'il'lJNff'\l'U 

c;,o &' k@. trichogen milnmm 

eo&'l,,,k,. trichogenous ~ltlll'UNlJ ( '11-w ) 

@o &'. li!!"'. trichoid mi'm'lll-l, ;nltJNlJ 

G>o&'.ka'. tricholabis, tricholabion Ul1'Utl 

fltl'U'\J'U, U\1'UUfltl'UHU1\il 

G>o &' l,,, &' . trichology lflffl1YltJ1 

@o &'bb. trichonosis , trichonosus IHlNlJ, 

I Hl'\l'U 

G>o &'. k d . tr ichopa thic l~tJ1fl .. U 1 HlNlJ, llfl'\IU 

G>o &'k<:i. tr ichopathy I HlHlJ, I lfl'\114 

G>o&'k6. trichophagy fll7ilW•JlJ 

G>O&'a,o. tr ichophobia 1 rnmi1'llU ( l·i:JJ ) 

GlO &' c:nG>. trichorrhea, trichorrhoea mnn 
' d 

NlJl 'Hl1\illl1 

G>o&'. cnk,. tr ichor r hex is illflllNlJlifl 

G>o&'c:na,. trichoschisis 'illf1lrnlJU1lfl 

G>o&'.a,ci.. trichosis irnwJJ, 'illfll:i'IJUlfl 

G>o&'a,&' . trichotillomania llfllJlfltll-lNlJ 
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I Q1 
GlO&'mb. t r ichotomous 111.J~lU't-HfllJ 

Gio ,fo, c'l. tr ich ra mie l 11tlllllJ; 
Glo &'aid. trich te rbru s t cllf11Hlflli 1 1 

GlO&'cn6 . tricu s pid ~ffllJll'flil 

Glocl'a'.o. trid e nt. tr ide nt a te ~mJJ~ llJ 

GlO&'a'.e.. tr ifid ~fl'llJII Ufl 

GlO &'ak,. tr igemin a l rl'llJ11U, 

'lmtil~ttrl' 

<\ ~ 
l fl V1fl U1.ht'1'111 

Gl O&'.<>'.cn. trill l~V~ft"14 

GlO &' a'.a. tri!obat e, trilo bed 'UffllJ fl~ U 

Gl o&'.a'. <I . tr i lobectomy nlHl~l'l \ Utll'l ) rl'l lJ fl;U 
"'-'\ 'V ~ I 

GlO&'. a'. b . tril oc u!a r JJffllJ1HJ~, JJffllJ'lHl~ 

GlO.!a'.c'l. trima nu a l ! ~l° l lJ~il 
• <I 

GlO &cfri . trim eno n 1tU:; ff llJl\>l1Jl1 

Gl·o & a5 . trime ns ual tfl\1ll~flffl).Jt~tlll 
' q 

@o&&'o. trine ural tflU,fl~Ulh ~'1'111ffl).Jt'ffW 

"' .f I ') 
00&'&@. trine uri c JJu,:;ffl11'1'llJ fl''.lU, JJfillJ 

~1hu 
s\ -ii 

@o&'&'k, . trinomial lJa'l).J'llil 

GlO &' &'on. t rinucle a te ~tl'llJ'WLf\atJff 

00&:&a'. . tri p h as ic ~mm:;~:;, ~ffllJ'1tlW 

GlO&'&'&' . tr iphthemi a iJu~r1l~i'Ut ;i);,J 
. l . I d ,! 

GlO&'cib. trip et Uw\1la'llJ, 9!\1lft"11Jl'1'U'1' 
• • • 'V ')) 

GlO&&'.c>. tfl s llm a m a tllfllHJ ll rOl 

GlO&'.&'..,/. trisulc a te ~a'llJ:ltl~ 

.. 1 '1,; 
00&'&6. tritur a bl e 1.JIM llHH.J.:1 1>1 

Gloabo . 

GlO&'bGl . 

GlO&'b k, . 

.. 1 
trituration f\111.Jl'lll.JIW~ 

d <! 
trocar L'UlJl.ill ;; , t 'li lJUl1~11l l t 

trophi c tt~ t.1, 1l~UTll1tt~ilL~l'H 

"" ' ~ t rophology '.l 11Vlf11Hrnmr1u~ 

mu) 
(1

1

H 

0O&'.bci. t ropi ca l l~t.l'Jfl~1.Jtllfllrl,{1JW , l~U'.lfl\J 

<I " 
llJcJ~,OlJ 

Glo&'b& . t ropism rm 1 UJJ(illJJffWtl~ 

Glo &b b . trun cal tfll'.J '.l f11.J~l(il~1 

@ol'ibc,). trunc a te (il~l'l, (il~~llt'UU'lll, ~Ur\l cJ (il~\'I 

-ii '! '1<\ GlO&'.bd. truss Lflrn~fll'l fflrl tlll 

0 0 &'.b6 . tuba llrHJl'l 

GlO&c'lo . tuba uter in a H rl1l\il lJ \'l rlfl 

0oc.: d 0. tub age m1'li1rne111, fll1.ff1l'fl1rnD ~ 

Gio&'c'lki. tubal lflV'.lfl~U'l-1'1 tl\1l 

GlO &d<n . tuba torsion f111U\1l'Utl~11'ltl\1ll~~ 1 ~ 
GlO c'i da'.. tube , a ir rHHll'l ( t'.:1 ) tllfllrl 

GlO &' <ri&' . tube, drain age rHHl\1l1 ::: 1.J7V 

tube, duoden a l 
1 .,. ~ 

GlO &'. GYb . r!rttl\1lff '.l u~ tl\P\1.rn 

GlO &' c'l c'l . tube, fallopian 11rltl\Pl lJ\11'1 fl . 
GlO d c'l r,;{ . tu be, tracheotomy Hrl tl l'll il itr!'1el \>l 

rllJ fHJ 

0o& d1L tube, uterine Hrltl\1\lJ\1\rlfl 

00& .do . tubectomy fll1(il~\'111'1tl\11~\1\~fl 

GlO &' <dGl . tuberculosis, acute miliary iru1rn 
I "< ~ 

u wrnn 1n tJ1.Jilil1.JiJ 
q 

0o &' c::ik . tuberculos is, a erogenic -i~11i rn~111 

l1Htll fll~ 

Glo&'. <i <n . t uberculos is , bo vine ,~ru1rnf, 
Glo &'. ,:j a'. . tuberculosis, cerebra l iru1rnfflJtJ ~ 

00&'<:t&'. tuberculosis, ch ick en iru1rn 'ln 
Glo&'.db. tuberculosis cu tis i ru 1 rn~'.l11'U~~ 

GlO&<d<ri. 

GlO &' d<;:i . 

GlO &' <:/ 1:L 

Gl0&'6o. 

GlO /li5 Gl • 

Gl0&'.6k, . 

Gl0&'.6<11. 

Gl0&6a'. . 

00&'6 &'. . 

G)O cs'. tib . 

tuberculosis, disseminated iru1rn 
1 

llW1flll::'illl'.J 

tuberculosis, inh alation '.l~1Jl1fl~l'l 

l1Hmvh 
tuberculosis of the lun gs iru1rn 
i.Jtll'l 

~ 'i ., .,, 
tuberculosis, open "J!lHHl'li'U\1\llJ'fl 

tuberculostatic n:~~uiru1 n1, tJu:::{u 
·trn1rn · 

,; "'' w 'i tuber culotic m lJ'U'.ltU I rn . 
tuber culotropic J.i~1,lJnwu.fru 1 rn 

•l ' 
tuberosity 1.JJJmg:111n 
tuberosity of tibi; 'ff'Ur!UlU'U~ ,, 
tuberosity o f ulna lJlJfl'i :; \1\flll'UU 

11vuiu ' • 
s\ ,, ,, 

tuberous JJ~lJ, ll.J'U.~lJ 

tu bo~ a bdom in a 1 1 fiu1t1CL,'Ult'a'DV'll.J~ n fl 
' ' gJ " l1lJ'lltl~11tl~ 

GlO l'i66. tu bop er i tone a 1 
<\ ~ 

l fl V '.l fl 1J r!'1 tl\11 JJ l'lcl fl . 
I ;\ I OI 

l'JlJWtl U'lltl~l1 ti~ 
• 

0ob o o . tubotorsion fl1 J1J\11'1J tlrn'1tl\1\lJl'lrlfl • 
'el.fl. 
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