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ABSTRACT

Three Chemists were inadvartantly exposed to polonium,
It is believed that the exposure occurred during the transfer of a

hot solution from & leaking kettle to & carboy, the route of con-
tamination being by inhalation, It is calculated that Chemist A
could have received a maximum dose of 10 uc in the body (0.13 uc/idlo-
gram); Chemist B, & meximum dose of 11,8 nc in the body (0.19 ncﬁkilo-
gram); and Chemist C, & maximum dose of 88.1 uc in the body (1.1
ucfkilogran), Norcing fluids so that there is increased urine ex-
cretion apparently was not an influencing factor in the rate of activity
excretion, No evidence of kidney damage due to polonium has been de=
tected to date. Although there is a suspicion that some sub-cliniczl
depression of the hematopoetic system may have occurred as & result
of the exposure in Chemists B and C, the data available, to date, are
insufficient to support a definite statement to that effect.

DETAILED REPORT

On this project, all operating personnel submit urine
specimens once sach week for alpha activity mnalysis, The level of
activity in the urine is used as an indication of the amount of radio-
active polonium in the body. The permiseidle allowance level (PAL)
for personnel is 12 c,/min./50 ml, of urine or 500 d,/min./24 hour
urine volums., This level was adopted on April 1, 1946, being based
on the recommendations made by 8 committee of four health and medical
authorities associated with the Manhattan Project. Any individual
who excretes activity above this PAL 1s restricted from working with
active materizl until his excretion is again below this rate,

Activity determinations on the routine weekly urine samples
submitted on Jannary 20-21, 1947, revealed that Chemists A, B and C
had exceptionally high counts of 174, 734 and 2190 c¢./min,/50 ml.,
respectively.” These high counts were verified by tests on new samples.
The urine counts of these three Chemists submit<zd on Jamuary 13, 1947,
were all within the 12 c,/min,/50 ml,, permissidble level,

An investigation was immediately lzunched %o determine the
source of the exposure, since there was no repcrt of a spill or
accident involving active material, Chenists A and B were assigned
to the old Process laboratory., Chemist C was the supervisor of this

~ laboratory and the Marlite Room, spending some of Mis time in each,

Since no other personnel developed high couats, it is assumed that
the source of the exposure was from the old Process labozratory, that
all three Chsmists were probedbly exposed at the same time, and that
the exposurs occurred some tims during the working days of January
13-17, inclusive,

Operators of hand counters who conduct wipe tests on all
personnel leaving the plant, both at the lunch hour and at the term-
ination of the work day, did not report that any of the three Chemicts
were required to return to the washroom to decontaminate their hands
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during this period. It is believed, therefore, that the route of
contamination was by inhalation and not ingestion; although the
latter possibility ie not conclusively eliminated,

A study of the activity air levels in the Process laboratory
was made, The two 8-hour air samplers in the lab showed alr levels
to be within the pormissible limits vor the period except for January

17 when one was 3.9 and the other 2. times the PAL of 2400 d./min./cu.
meter of air,

Operations conducted in the Process Leboretory during the
period January 13-17 were reviewed, January 13, Chemist A was the
only man assigned to the laboratory ani he devoted his time to cleaning
equipment, On the morning of Januery 1%, Chemists A and B started
the denitration of a polonium solution in a small kettle inside a hood.
About 30 minutes after the onset, Chemist A noted that the kettle was
leaking and immediately ceased operations, FHe notified Chemist C (the
supervisor), and it was decided to transfer the active solution from
the kettle, 8o that the latter could be repaired, Chemiste A and B
donned respirators, smocks over their coveralls, and rubber gloves.
and proceeded to transfer the solution to a carboy placed in the hood.
A vacuum was drawn on the carboy, and the solution thereby transferred
to 1t from the kettle. The kettle was then rinsed several times with
hydrochloric acid and the transfer was completed, Chemist C was present
during these operations, He tock no active part in the transfer, but
stood back of the operators, without a respirator, observing and super-
vising the work,

The afternoon of January 14 and during January 15, maintenance
personnel disassembled, repaired, and reinstalled the kettle; and a
clean-up crew conducted decontamination procedures, None of these men
developed high urine counts,

On January 16 snd 17, Chemists A and B, and a Chemist D pro-
ceeded with the denitration in the repairazd kettle and conducted other
operations with the active solution, Chemist D did not develop a high
urine count,

From all the above, no definite statement can be made as to

the immediate cause of the contamination of the Chemists. The high

air sample levels of January 17 are not of sufficient degree to make
one sugspect them as the source, The clean-up and maintenance procedures
during the weeck caused no increase in the urine counts of the operating
personnel and, therefore, seem unlikely to have caused the high counts
in the Chemists. The processing carried on during the last two days

of the week also appears to de ruled out, since Chemist D was not affect-
ed,

By the process of elimination, the time of exposure seems to
be narrowed down to the morning of January 14, vhen the kettle contain-
ing the active solution developed a leak and the solution was trans-
ferred to the carboy. All three Chemiste concerned were present during
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the transfer period. Chemists A and B wore reepirators, but these could
have been donned improperly so that there was leakage or the respirators
may not have been 100 per cent efficient. Chemist C did not wear a
respirator., This could account for the fact that he received a much
greater amount of conrtamination than Chemists A and B, This explanation
18 suggested from the information available and, although not conclusive
evidence, is suspected of being the methed of exposure,

All three Chemists were restricted from working in areas where
active materials were present and assigned to positions which experience
has shown would normally not raise the urine counte, The men were in-
structed to increase their fluid intake to a8 maximm,

A medical study of each case was instituted, Difficulty was
encountered in obtaining sufficient samples of feces and dlood for
activity analyses, and the few samples analyged are not reported, as no
significant evaluations could bYe made from same, However, spot and
2h4-hour urine specimens were collected and analyzed for activity; and
semi-monthly bdlood counts and monthly urinalyses wers performed, The
results of these tests are reported in the following charts:

Chart 1 - Urine activity analyses -~ Chemist 4

Chart 2 - Urine activity analyses - Chemist B

Chart 3 - Urine activity analyses - Chemist C

Chart 4 - Graph of activity excretion in urine per day - Chemist A

Chart 5 = Graph of activity excretion in urine per day - Chemist B

Chart 6 - Graph of activity excretion in urine per day = Chemist C

Chart 7 - Routine urinzlyses - Chemist A, B, and C

Chart 8 - Blood counts - Chemist A

Chart 9 -~ Blood counts - Chemist B

Chart 10 - Blood counts - Chemist C

Chart 11 - Graph of WBC counte - Chemist A

Chart 12 - Graph of WBC counts - Chemiat B

Chart 13 - Graph of WBC counts - Chemist C

An attempt at determining the maximum possible amoumt of polonium
received hy each Chemist was made, The calculations were based on the
highest of the first few spot sample urine counts obtained per individual.
Chemist A's highest count was 26l c¢./min,/50 ml. on Pebruary 11 (3rd
sample, the late date being due to the fact that this man was out of the
state on emergency leave for about three weeks). Assuming that the aver-

age individusl excretes 1050 ml, of urine per 2i-hour day, on FPsdruary
11, the total activity excretion/day = 264 x l‘% = 5544 o /min, [day.

21 ueLasss b
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Using the decay curve formula, Ny = Néo“kx, we can figure
back to January 14 (the suspected date of exposure) by substituting
the known values &nd solving the formula for N,. The known values are:

Ny = 55uli c./min./day

N

T = 28 days (explained later)

t = 28 days (January 14 - Fabruvary 1l)

N, = Noe‘xt, vhich solved for N, is
B, = N, x antilogg At
Substituting the lmown values,

5544 x antilogy Qé%}_t = 5544 x antilog, 0.693 x 28 28‘ 28

Ny

55U x 2 = 11,088 or approximately 11,000 c./min./day
11,000 multiplied by 2 = 2.2 x 10% 4. /oin, /day

Assuming agaln thet 0.1 per cent of the polopium in the
body is excreted in the urins per day, we get 2.2 x 107 x 10:5 =
2.2 x 107 4. /min. from the polomium in the body, By definitiozll,
there are 2,22 x 10° ¢, /min. per microcurie, therefore, 2.2 X 107, =
/ P ' 2.22 % 100

approximately 10 microcuries of polonium in the body as the maximum
possible dose, Chemist A weighs 72,7 kKilograms (160 1bs). It is
calculated, therefore, that a maximm dose of 0,13 ue /kilogrem could
have been received by this man.

Chemist B's highest count was 73Y% c./min,/50 ml, (lst sample
gubmi tted January 20.) Calculating as above, we obtain a figure of
11.8 uc of polenium as the maximum amount in the body. Chemist B weighs
61.3 kilograme (135 1bs), The maximum acute dose is, therefore, 0,19
ue /kilogram,

Similarly, using Chemist C's highest count of 3615 c¢./min,/50 ml.
(4th sample January 24) we get a figure of 88.1 uc of polonium in the
body. Chemist C's weight is 77.27 kilograms (170 1bs). We, therefore,
calculate & maximum acute dose of 1.14 uc/kilogram,

From the data in Charts 1, 2, and 3, graphs were prepared for
sach individual, plotting the amount of activity excreted in the urine
per day against time, Previous data seem to indicate that the blological
half-life of polonium is no greater than about 30 days, and a figure
of 25 days has been generaslly accepted. For ease in graphing, a 28-dey

10610628 -6-
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half-life was assumed and the anticipated reduction of urine
activity was plotted,

Inspection of the graphs (Charts 3,4, and 5) reveals that
there was an actual delay of return to the PAL ranging from 1l-5 weeka
after the expected date. This date might lead ome to suspect that the
body half-life was greater than 28 days. This delay, however, could
be explained by the fact that, although the Chemists were restricted
from working with activity and assigned to duties in relatively clean
areas, still these areas are adjacent to operating laberatories,
Though the air levels here are, as & rule, well below the PAL, they.
are, nevertheless, well above normal background for slpha activity,
During the months of working in these areas, the Chemists could have
inhaled or ingested enough activity to eccount for the delay in return-
ing to the PAL, It is felt that this possidility is the more likely
one to axplein the delay, and thet the assumed blological half-life
is approximately correct,

From the figures obtained on the total volumes of urine
excreted per day, it 1s evident thet in general all three men co-
operated quite well with the instruction to force fluids, It was
hoped that the increased urine output would result in an increased
excretion of activity so that the individuals would more rapidly return
to the PAL, The actual activity excreted and the delay 4in returning
to the PAL in all three cases, however, did not substantiate this
hypothesis, There was, 2lso, no evidence of a relative increase in
per cent of excretion of sctivity (based on total activity in the body)
early in the course of this study with a relative decrease later. It
eppears, therefore, that in these cases the rate of excretion of
activity was independent of the daily urine volume,

A study of the urinalyses reports reveals no significant
abnormal findings, It can bhe stated that, to date, no evidence of
kidney damage has been found in eny of the three men,

Analysis of the blood counts {Charte £,9, and 10) reveals
no definite ebnormal findings, It is of intersst to note, however,
that in the case of Chemist B (Chart 12), all WBC counts from vhe
poricd starting approximately six weeks after the exposure to the
present time have been under 7000, with five samples being below 5000.
It 18 to be noted, also, that in the case of Chemist C (Chart 13),
vhere only one of seven WBC counte taken in the l8-month period prior
to the acute exposure was below 7500, praciically all the counts since
then have been under 7000,

Whether one can assume that there has been some sudb-clinical
depression of the hematopoetic system of these two mer from the meager
evidence presented is a matter of conjecture, Certainly, at this time,
the deta are considered insufficient to support such a statement,

Chemist A is still employed at this site and 1s being followed
with routine examinatione, Chemists B and C have recently terminated
their employment., Attempts at a follow-up study of these two individuals
are being made, '
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CHART 1
, URINE ACTIVITY
S N A URCLASSIFIED
Sample| Date |Spot Sample 2l—hour Semple |
Fo. 1947 |c./min,/50ml. Average Total Volumel Remarks
e, /min, /50ml, | ¢, /min, /24hrs,! in ml,
1 Jan, 21 17Th *3,654 *Total activity
celcnlated from
2 22| 4160 *} 599 highest spot
219 sample count on
basis of 1050
3 Feb, 11 264 *5,5u) ml. of urine
excreted per
4 17 187 *3,927 day,
5 25 176 *3,696
4 Analysis on
6 Mar, 186 *3,906 another 50ml,
taken from
7 T 1,973 1335 same spot
sample.
8 10 90 2,009 1110
9 13 Lg 2,467 2570 | r Recount of
disc nsed %0
10 17 89 1,877 1055 collect the
’ activity from
11 20 33 934 1395 the 50ml.
sample.
12 24 23 1,068 2315 .
13 21 56 543 485
14 3 29 740 1270
15 Apr. 3 17 379 1130
16 71 9 21l 1220
17 1 29 596 1015
18 2 26 601 1145
19 22 15 651 2115
20 May 5 9 364 2000
2 12 19 716 1845
22 19 3 83 1400
23 2% 9 3m 1840
{cont'ad,)
-8 - . .
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Date |Spot Sample | Lé'yhgul?A $¢‘F‘ED '
1947 |ec./min./50ml, Average Tot Vo Remarks
. /min. /50ml. | c./min, [2inre. | in ml,
2L June & 0 0 940 Obviously
erroneous
25 2 a4 8 273
13
26 11 19 *399
27 194 r15 *315
15
28 1% 2 2
29 2y 4 2 2
2
30 2 a4 9 231
11
‘ |
z . |
UNCLASSIFIE
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Remarks

CHART 2
URINE ACTIVITY AHALYSES
CHEMIST B
Sample| Date | Spot Sempla 2l-hour Semple |
Fo. 1947 c./min, /50ml. Average Total Vo lume|
c, /min, /[50m1, | ¢, /min, folhrs, | in ml,
1 | Jan. 20 734 *15,414
21 125 *15,225
3 22| 4 us1 *10,500
500
) 27 662 *13,902
5 28 183 1,201 1990
6 30 450 *9,450
7 R 2 :32]5'2 6,510
g Feb. 3 521 10,999 1055
9 10 547 7,223 660
10 12y r ;2% 7,581
1 17 287 8,27 14ko
12 18| r u99 *10,920 -
520
13 20 291 12,290 2115
14 2y 288 8,307 1440
15 27 186 7,643 2060
16 Mer. 3 205 9,145 2235
17 6 170 7,403 ars
18 10 %7 10,580 1o
19 13 214 6,735 1575
20 17 18 9,321 1465
a 20 274 7,590 1385
22 2L 271 7,99% 1475
(cont'd)
1081832 -

*Total activity
ecalculated froa
highest spot
sample count

on basis of
10% ml, of
urine excret-
ed per day.

4 Anslysis on
another 50ml,
taken from
same spot
sample.

T Recount of
disc used tc
collect the
activity
from the 50

ml. sample.
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CHART 2 (cont'd,)

?;ltl; §p7: 1:?5;:1 . Average 2h~hon_:_-§_g_l:_xzn%g Volume! Remarks
c, /min./50ml. | ¢./min, /24hre.! in ml,
23 Mar, 27 116 4,869 2105
2k n 213 5,310 1260
25 Apr, 3 246 6,062 1230
26 7 143 4,380 1535
27 1t 110 3,8l0 1740
28 21 128 6,226 2455
29 28 12l 4,007 1620
30 May 12 100 3,085 1540
n 26 113 5,403 2too
32 June 9 41 1,567 1895
33 16 37 1,570 2130
g1 23 49 1,023 1035
35 % 35 688 995
36 Juy 7 2 627 1525
37 14 13 323 1260
38 21 18 470 1305
39 28 14 311 1120
bo | Aug. b 23 454 975
41 n 20 255 650
L2 18 8 180 1100
43 25 1 397 1460
Wi | Sept. 8 9 197 1005 | Terminated
euployment,

£ ™y -11-
681833
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CHART 3
URINE ACTIVITY ANALYSES
CHEMIST C
Date Spot Sampls 2l-hour Cample
1947 c./min. /50ml, Aversge Total Volume| Remarks
c./min, /50ml, | ¢./min./2Uhrs,! 1in ml.
1 Jan. 20 2190 *45,990 *Potal activity
calculated fro-
2 21 2108 eyY 268 highest spot .
sample count
3 22 2590 *54, 390 on basis of
4 2568 1050 ml, of
urine excret-
4 2y | - 3615 *75,915 ed per day.
4 3409
5 27 3157 *66,297 4 Analysis on
r 2882 another 50ml,
taken from
6 29 3118 *65,478 same spot
4 2909 sample.
7 b o) 1742 36,562 :
r Recount of
8 33 3204 °67,284 disc used to
4 2408 collect the
activity
9 Ted, 3 1878 34,172 910 from the 50
nl, semple,
10 4 3009
r 2979 *63,189
n 6 2349 *49,329
a 223
12 10 1379 31,301 1383
13 11 1616 *313 936
1 12 1961 *41,181
r 1922
15 17 1126 33,339 1480
16 18 1948 *40,908
r 194
17 2 1606 1,161 1375
18 24 1091 31,303 1435
(cont'd,)
081534 T




CHART 3 (cont'd.)
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Date Spot Sample 24-hour Sample
1947 c./min, /50m1. Average Total Volume
¢,/min, [50m1, | ¢, /min./obhrs.| in ml,

19 Feb. 27 809 21,683 13%0
20 Mar, 3 906 26,57 1110
21 6 1036 20,400 985
22 b 891 18,265 1025
23 13 1134 21,666 955
2y 17 179 28,688 18%0
25 2l 37 11,660 1680
26 27 41k 13,538 1635
27 3 y72 15,608 1655
28 | Apr. 3 hgl 26,937 2780
29 1 308 9,398 1525
30 Ut 240 4,875 1015
3 21 350 10,39 1485
32 28 564 9,356 830
33 May 5 2uY 7,359 1505
3 12 320 6,120 960
35 19 512 5,215 900
36 26 359 €,828 950
3 June 2 238 4,690 985
38 9 250 4,630 925
39 16 " 209 4,266 1020
4o 23 113 3,422 1510
n X 237 3,122 660
¥2 July 7 112 2,878 1285
1;3_ 1k 70 1,786 1280
10818635 (cont®d.)
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CHART 3 (cont'd.)

Daté |Spot Sample Sl-hour Sample
1947 ¢. /min, /50m1, Average Total Volume| Remarks
¢, /min, /50m), | ¢, /min./24hrs.} in ml.
il July 21 92 1,672 1280
u5 28 19 1,454 915
46 Aug., U 18 1,023 660
u7 11 55 787 T0 Terminated
employment
48 Sept.12 18 »378 Aug, 15, 1947.
49 19 25 *525
5 25 o) *120
51 Oct, 2 11 23]
5 16 13 *273
53 23 6 *126
54 30 2 2
]

1081836 -1k
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Mii-t 7

CRART 7

ROUTINE URINALYSES
CHEMISTS A, B, & C

Date of 3G pH Albumin Sugar R3C WBC Casts
Sample  Sample

Chemiest A
1947
1 Mar. 12 1,016 5.5 Heg. Teg. 0 0 0
2 June 6 1,022 7.0 Heg. Neg. 0 0 0
Chemist B
1947
1 Feb, 20 1,028 1.5 Neg. Yeg. 0 0 0
2 Mar. 26 1,020 5.5 Neg. Neg. 0 0 0
3 Apr. 15 1,028 5.5 Reg. Yeg. 0 0 0
4 May 28 1.022 5.5 Neg. Neg. 0 ¢ 0
5 June 24 1,020 6.0 Negz. Neg, 0 0 0 -
6 July 10 1,012 5.5 Neg. Neg. 0 0 0
7 Sept,11 1,022 6,0 14 Neg, 0 0 0
Chemist C
1947
Fed, 19 1,034 5.5 Reg. Neg. 0 0 0
2 Mar., 4 1,030 6.0 Veg. Yeg, ) 0 0
3 Mar, 26 1,014 5.5 Neg. Neg. 0 0 0
4 Apr. 15 1,026 5.5 leg. Neg. 0  Oce'l. 0
5 May 20 1.024% 5.5 Heg. Neg. 0 Oce'l, 0
6 June 26 QNS 6.0 Nag. Nsg, 0 Occ'l, 0




MIM-67

CHART 8
BLOOD COUNTS
CHEMIST A
Date Hemoglobin RB WBC a1 fferentiell Remarks
Giif 100ce,] 2 | 10 . .
Yo, - S0 .18
~4 ) [} -} E S
M AR IBE:
1946 '
1* | Apr. 18 17.6 1041 4,85 | 5200 | Th 24 | 2] *Blood counts
teken prior
2* | July 19 15.5 90| 4,82 | 8100 | 68 28 | 4f to time of
acute expos-~
3 | Oct. 15 17.2 102] 5.23 | 9600 | 75 20 | 5 nure.
1947
4 | Feb, 11 15.2 88| 5.09 | 89%0 | 77 11l 1
§ | Feb, 18 16.7 98] 5.23 | 6800 | T4 Ll 2j2
6 |Teb, 24 | 16.9 99| 4.38 | 7000 | 6211 | 4 33
7 (Mar. 4 | 16,0 951 4.70 | 7500 | 60 2 711
g |Mar, 12 ;6.0 95| 4,81 | 695 | 7011 3{1j23 |2
g |Mar, 18 16.7 g8 | 4,32 | 9200 | 67 1 32
10 {4pr. 2 | 17.0 100 4.36 | 900 |65|1 | 3 g3
11 |4apr, 17 17.0 100 4,52 | 9200 | 601 3 % {1
12 {Apr. 29 | 1£.0 95| 4.60 | 7000 | 59] 3 | u 34
13 | May 16 16.3 96{ 5.00 { 8450 {5712 | 11|37 |2
14 | June 6 15.9 93| h28 | 72% {61} 3 3B |1
15 |June 17 16.0 St % 44 | 5250 | 60 2 38
16 |July 1 17.0 100{ 4,71 | 6300 | 70|21 2 25 |2
17 {Oct. 1k 18.0 106 | 4,22 | 5300 |57 2 43
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MuM-67

CHART 9
BLOOD COUNTS
CHEMISP B
Sam- Date Hemoelobin RB wBC di1 fferential Remarks
ple 54/100ce.! % |10
Yo, ® a
" ot .
AEHEEE
1946
1*{ 0ct. 1 16,0 94! 4,83 | 8500 | 78 2 17 | 3] *Only blood
count avail-
able prior to
1947 acute exposurc
2 [ Ped., 7 16.5 96| 4,99 | 6000 | 57 5 33
3 | Feb, 11 18.0 106! 5.03 ] 6950 | 60 5 | 2127
4 | Ped. 18 18.0 106 4.811 900 | 79 3 16 | 2
5 | Peb, 26 15.3 g9 k.81 | 9100 | 65 2 33
6 | Mar. b 17.0 1001 4,91 | 6850 | 58 42 2nd ‘technicize
6500 rpts. WBC of
6550, 6500.
7 | Mar, 18 17.0 100 .77 1 59% (61 15| 1 33 2nd techniciz-
6150 rpte, WBC of
8 |Mar. 25 | 15.3 951 5.18 gloo 8| 3|3 45 |1 5650, 5000,
100
9 lapr. 1 16,0 941 U, 96| Buoo |52} 2| 2 Ly
400
10 {Apr. 2 5800 | 71 1 27 | 1] 2nd technicin:
5% rpts, WBS of
11 | Apr. 15 17.8 104 | 4,85 | 5100 | 65 3 291 3 5400, S40C.
b350
12 | apr. 29 15.5 96|5.30 | 6500 |67 ] 3 29 | 3
13 | May 13 | 17.0 100 | 5.06 sﬁgg g talo2 47
14 {Juwne 6 | 17.0 |100| 4,56 | 58% | 57 3 8| 2
15 | June 2% | 15.8 921 L,79]|53% |50 |43 u3
16 |July 9 15.5 90| 5.00 | 4900 | 51 4 y2
17 | July 22 15.8 92| 4.50 | W50 | K2 31w
18 JAug. 7 | 15.0 88y | 5200 {65 | 2| 3 30
19 | Aug. 21 16.0 94| 4,63 | 4300 | 52 8 39
20 | sept.11 | 15.9 93| 437 | 5200 {57 | 1| 6 36




MIM-6T

CHART 10
BLOOD COUNTS
CHEMIST C
Date Hemogiobin 3 WBC jdifferentiali Remarks
Cl/100¢ce.| % | 10 i
@ a
21 .18 @ 2
SARHELE
1945
1* {“ov. 28 | 17.3 .|102| 5.36 | 7500 | 66 1 30 | 3] %A1l blood
counts taken
1946 prior to time
2* |Jan. 17 | 16.7 98| 5.34 | 8650 | 61 | 2 33 | 4| of acute ex-
posure,
1* |Fed, 8§ 17.0 100{ 4.85] 7700 | ©8 2 38 | 2
4* IMar, 20 | 16.7 98| 4.85| 5400 |.60 1 38 11
5% [June 11 16.0 g4l 5,94 | 8400 | U6 2 ug | 2
6* {July 19 15.0 88| 4,96 | 9300 | 59 L1324
7% |0ct, 15 | 15,0 8381 5.16 | 9150 | 62 2 3313
1947
g |Jen. 29 | 17.5 |1lo4| 5,21} 7200 | 77 3 20
9 |Fed, 7 17.0 100| 5.06 | 6400 | 69 1 29 | 1
10 |Feb. 11 16.5 98 5.59 6300 | 71 1 251 3
11 |[Feb, 18 | 17.0 100} 5.17| 6750 | €5 L 271 4
12 |[Peb, 25 | 17.5 |[102} 5.00] 6000 | 58 | 2 | 10341
13 [Mar, 4 15.5 921 5.29| 5150 1 59 {2 | 2| 36 | 1| 2nd technicier
5800 rpts, WBC of
6250, 6100.
14 | Mar. 11 16,1 g4 5. 44! 7950 | 60 | 3| 1 32 | 3{ 2nd technicien
5300 gts. WBC of
50, 6000.
1§ | Mar, 18 15,2 89! 5,06 To00 | 5T !5 | & 3 2nd technician
6150 rpts. WBC of
7000, 6300.
16 |Apr. 1| 15,0 gg! 5.6 %50 5T |53 3l
50
17 | Apr. 15 16,0 94| 5.65{ %000 | 68 2 271 3
5050
18 |Apr. 29 | 16.5 98 | 4,05| 6800 {60 |1 | 3 36
19 {May 13 | 15.0 88 1L4.90| 6050 | 50 |1 49
(cont'd.)




Mld-67

CEART 10 (cont'd.)

Date Hemcglobin '-‘\Bg WBC |41 f¢f erantiali Remarks
10

GM/1c0cc. & a
S & ol o
4 . @ [J [~}
sl 812l 5|8
1947

20 | May 27 15,3 9| 4.96 | 7150 | 61 1 38

21 | June 10 4 gu| 4.61 | 5700 | 62 2 36

22 | June 24 | 15.0 |88 | 4.65 | 6000 | 64 36

23 {July 9 4.69 | 6800 | 65 2 33

24 | July 23 16,0 fou| W uy {69501 69 | 5] 1 25

25 | ave. 5 | 16.0 |ou| w.u6 | 6200 50 | 3| 6] 3

26 | Sept.17 4,74 | 5900 | 55 5 31T

27 | Oct. 16 4,27 | 5000 | 59 1 9| 1

DEN [em
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