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Previous papers of this series have contained the results of repeated 
blood examinations on 5 groups of normal male rabbits with respect 
to the erythrocyte and hemoglobin determinations (1), the total 
white cell contents (2), and the neutrophile (pseudo-eosinophile), the 
basophile, and the eosinophile cell counts (3). The purpose of these 
experiments was to obtain information on the general character 
or trend of the spontaneous variations described by the cellular 
constituents of the peripheral blood over prolonged periods of time, 
and the data obtained have, in each instance, been presented on the 
basis of the consecutive weekly mean ~alues of each group. In the 
present paper, the results on the non-granular cells--the lymphocytes 
and the monocytes--are reported. 

Materials and Methods 

A description of the materials and methods employed in these experiments and 
of the method of analyzing the results obtained has been given in the papex dealing 
with the observations on the erythrocytes and hemoglobin (1). Suffice it to say 
here that the period of time covered by the experiments extended from October, 
1927 to July, 1929, and in the majority of cases, the blood was examined at weekly 
intervals. The numbers of examinations were: Group I, 35; Group II, 13; Group 
III, 8; Group IV, 29; Group V, 26. Each of the first 4 groups comprised 10 and 
the last, 5 normal male rabbits. The supravital neutral red technic was used in 
making the differential white cell counts and 100 cells were counted in each 
specimen. 

RESULTS 

The consecutive lymphocyte and monocyte determinations on 5 
groups of normal rabbits are given in Tables I to V in the form of mean 
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TABLE I 

Group 1--10 Rabbits. Consecutive Values for L~ymphocytes and Monocytes 

Date 

1927-28 

Oct. 24*. 
Nov. 1. 
Nov. 8** 
Nov. 15. 
Nov. 22. 
Nov. 29. 

Lymphocytes Monocytes 

Coefli- 
Mean values Standard cient of 

deviation variation 

per cram. per cram. per cent 

+ 185 867 25.97 
4-4- 92 431 23.16 
4- 165 772 40.02 
4- 105 491 19.18 
4- 169 794 39.60 
4- 210 983 32.94 
4- 238 1117 40.17 
4- 399 1871 59.00 
4- 166 778 35.22 
4- 197 922 36.10 
4- 333 1559 52.94 
4- 256 1202 35.09 
4- 352 1648 49.11 
4- 285 1336 38.05 
4- 284 1332 38.68 
-4- 263 1235 35.28 
4- 22;~ 1 0 5 6  34.40 
q- 496 2324 49.75 
4- 151 708 28.24 
4- 183 859 29.28 
4- 221 1037 40.96 
4- 166 779 30.39 
4- 217 1015 33.34 
4- 335 1571 47.29 
4- 337 1578 39.79 
4- 245 1149 30.77 
4- 288 1352 44.00 
4- 316 1483 35.61 
4- 251 1178 35.08 
4- 190 891 23.60 
4- 169 792 21.85 
4- 324 1521 36.37 
4- 205 959 20.84 
4- 473 2219 49.81 
4- 292 1371 40.61 

4- 83 731 22.94 

Mean values i Standard 
deviation 

per cram. per cram. 
i 

987 4- 83 ' 388 
1092.4- 139 ! 650 
1153 4- 104 487 
1085 -4- 83 389 
1409 4-4- 185 869 
1209 4- 174 817 
1073 4- 114 533 
1178 4- 127 596 
1231 + 127 595 
864 4- 77 362 

1045 4- 52 245 
967 -4- 73 341 

1025 -b 102 480 
967 4- 58 270 

1023 -t- 81 38O 
1100 q- 106 497 
1201 4- 134 627 
1218 + 148 693 
1145 -t- 101 474 
1117 + 76 354 
1183 -4- 138 648 
1084 q- 83 389 
1112 q- 104 488 
1181 4- 127 595 
1027 ~- 123 576 
1107 4- 121 569 
933 4- 134 627 
933 4- 93 438 

1092 q- 87 4O7 
1071 -4- 100 468 
1245 4- 110 516 
1410 q- 294 1377 
1543 q- 169 790 
1270 q- 117 546 
1106 + 114 536 

1125 ± 16 
864 

1543 ] 

2253 
1861 
1929 
2560 
2005 
2984 

Dec. 6. 2781 
Dec. 13. 3171 
Dec. 20. 2209 
Dec. 27 2554 
Jan. 3 2945 
Jan. 10 .] 3425 
Jan. 17 .] 3429 
Jan. 24 .! 3511 
Jan. 31 3444 
Feb. 7 3501 
Feb. 14 3070 
Feb. 21 4671 
Feb. 28 2507 
Mar. 6. 2934 
Mar. 13. .[ 2532 
Mar. 20. .] 2563 
Mar. 27. 3044 
Apr. 3 .] 3322 
Apr. 10 . ] 3966 
Apr. 17 3734 
Apr. 24 3073 
May 1. 4165 
May 8. .] 3358 
May 15. 3775 
May 22. 3624 
May 29. .[ 4182 
June 5. .] 4602 
June 12. 4455 
June 19. 3376 

Mean. 3186 
Minimum. . ] 1861 
Maximum . . . . . . . . . .  [ 4671 I 

139 

Coeffi- 
cient of 

variatior 

per cen~ 

39.31 
59.52 
42.24 
35.85 
61.67 
67.63 
49.67 
50.59 
48.33 
41.90 
23.44 
35.26 
46.83 
27.92 
37.15 
45.18 
52.21 
56.90 
41.40 
31.69 
54.78 
35.89 
43.88 
50.38 
56.09 
51.40 
67.20 
46.95 
37.27 
43.70 
41.45 
97.66 
51.20 
42.99 
48.46 

12.36 

* October 24 and 26. 
** November  4 and 9, 
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TABLE ILl 

Group I I ~ 1 0  Rabbits. Consecutive Values for  Lymphocytes and Monocytes 

Lymphocytes 

Date 

1998 

Mar.  29 . . . . . . . . . . . . . .  
Apr. 3 . . . . . . . . . . . . . . .  

Apr. 10 . . . . . . . . . . . . . .  
Apr. 17 . . . . . . . . . . . . . .  
Apr. 24 . . . . . . . . . . . . . .  
M a y  1 . . . . . . . . . . . . . . .  
M a y  8 . . . . . . . . . . . . . . .  
M a y  15 . . . . . . . . . . . . . .  
M a y  22 . . . . . . . . . . . . .  
M a y  29 . . . . . . . . . . . . .  
June  5 . . . . . . . . . . . . . . .  
J une  12 . . . . . . . . . . . . .  
June  19 . . . . . . . . . . . . . .  

M e a n  . . . . . . . . . . . . .  
M i n i m u m  . . . . . . . . .  
M a x i m u m  . . . . . . . . .  

Mean values 

22104-  173 
3 3 1 3 4 - 2 6 2  
3 0 7 3 4 - 2 8 7  
3 4 2 9 4 - 2 8 6  
3 0 6 7 4 - 2 0 3  
3 2 5 7 4 - 2 3 1  
3 2 1 5 4 - 2 1 6  
2 6 0 5 4 - 2 4 7  
3 9 6 0 4 - 2 8 4  
3 7 5 8 4 - 3 6 5  
3 8 6 4 4 - 2 5 2  
3 2 3 6 4 - 2 4 4  
3 5 2 6 4 - 2 2 2  

32704 -  87 
2210 
3960 

Randar0 
leviatior 

per cram 

809 
1227 
1347 
1342 

950 
1081 
1012 
1158 
1331 
1713 
1180 
1144 
1040 

465 

Coeffi- 
cient of 
"ariation 

per cent 

36.61 
37.04 
43.83 
39.13 
30.97 
33.19 
31.48 
44.45 
33.61 
45.58 
30.54 
35.35 
29.50 

14.22 

Mean values 

#er ara@t. 

573 -4- 35 
6 7 7 4 .  101 
844 4. 89 

1076 ± 154 
853 ± 102 
680 ± 64 
777 4- 83 
721 4- 126 

1028 4- 101 
843 4- 97 
796 4.  70 

1063 4- 110 
1166 4- 66 

854 4- 32 
573 

1166 

Monocytes 

Coe~- 
S~ndard "ent of ~ a ~ o n  o .  

.Ivanau°._.__~ n 

p~emm, l p~coa 

165 28.80 
474 70.01 
416 49.29 
724 67.29 
476 55.80 
299 43.97 
388 49 .94  
590 81.83 
475 46.21 
455 53.97 
329 41.33 
517 48.64 
310 26.59 

173 20.26 

TABLE I I I  

Group I I 1 - - 1 0  Rabbits. Consecutive Values for  Lymphocytes and Monocytes 

Lymphocytes Monocytes 

Date 

19?8 

Sept. 20 . . . . . . . . . . . . . .  
Sept. 28 . . . . . . . . . . . . .  
Oct. 10 . . . . . . . . . . . . . .  
Oct. 19 . . . . . . . . . . . . . .  
Nov.  2 . . . . . . . . . . . . . .  

Mean values 

per cram. 

1254 
1345 

1971 4- 268 
2454 4- 287 
2178 4- 82 
2497 4.  142 
2009 4- 167 

]tandard £~ffi~ 
ievia~on t oz {variation 

per . percent 

1 63.62 
1 54.81 

385 17.68 
667 26.71 
784 39.02 

~tandard 
Mean values ieviation 

per cram. per cmra. 

712 ± 113 529 
780 4- 88 414 
739 4.  80 373 
813 -4- 103 482 
797 4.  101 472 

Nov'. 9 . . . . . . . . . . . . . .  
Nov. 16 . . . . . . . . . . . . .  
Nov.  22 . . . . . . . . . . . . .  

M C a i l  . . . . . . . . . . . . .  

M i n i m u m  . . . . . . . . .  
Maximum ......... 

2 3 5 2 + 1 5 1  
1 8 8 3 - b 1 1 0  
2 3 4 8 4 - 1 8 1  

2212 4- 53 
1883 
2497 

708 [ 30.10 
27.40 

220 9 .95  

820 q- 64 
733 -4- 89 
895 -4- 112 

786 -b 1 3  
712 
895 

30O 
415 
525 

55 

Coeffi- 
dent of 

variation 

per cent 

74.30 
53.08 
50.47 
59.29 
59.22 
36.59 
53.69 
58.66 

7 .00  
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values, together with the probable errors of the means, the standard 
deviations, and the coefficients of variation. The curves in Text-figs. 

TABLE IV 

Group IV--IO Rabbits. Consecutive Values for Lymphocytes and Monocfles 

Dat¢ 

1998-g9 
Nov. 27.. 
Dec. 4 
Dec. 11.. 
Dec. 18. . .  
Dec. 26..• 
an. 2. .  
Rn. 8 . . .  
ran. 15. 
an. 22 
?an. 29 
Feb. 5. 
Feb. 13.. 
Feb. 19 
Feb. 26.. 
Mar. 12. 
Mar. 19 
Mar. 26. . .  
Apr. 2..  
Apr. 9 . . . .  
Apr. 16.. 
Apr. 23 
Apr. 30.. 
May 7 . . .  
May 14.. 
May 21.. 
May 28.. 
une 4 
"une 11.. 
une 18. . .  

Mean... 

Minimum. 
Maximum. 

Lymphocytes Monocytes 

Standard Coefl~- Standard ! Coefli- 
devlaUon ] variation cient of • • , clent oi Mean values deviation variation Mean values 

percmm, perc~m. I perc¢~ percmm, p~cmm. ~ercen~ 

26164- 173 8 1 2 ' 3 1 . 0 2  5464- 39 183 33.56 
27134-153 717[ 26.44 4994- 45 212 42.47 
23194-182 854! 36.84 4524- 55 256 56.63 
21684-211 991 45.72 7904-171 801 101.35 
21604- 186 8 7 1  40.31 3624- 49 229 63.24 
15634- 82 383] 24.48 4564- 60 280 61.40 
20404-172 807 39.55 4904- 90 422 86.08 
19554- 84 394 20.13 5634- 48 224 39.80 
18394-160 751 40.81 7044- 87 406 57.72 
24704-154 720!29.15  5914- 73 342 57.84 
18734-144 676~36.09 5464- 70 330 60.34 
20364-108 505t 24.80 8264-148 693 83.89 
19074-146 686 1 35.97 893~101  474 53.08 
20384- 139 651 31.96 10664- 100 468 43.87 
2007 4- 142 668 [ 33.29 1006 4- 92 431 42.81 
2189 4- 129 604 ~ 27.58 857 4- 74 346 40.40 
2290 4- 199 934 40.76 635 4- 66 310 48.85 
15614- 185 869 55.70 8564- 94 443 51.74 
25304- 168 787 I 31.09 10664- 98 460 43.15 
27654-233 1092 I 39.50 7094- 57 269 37.95 
29714-200 939 31.62 9164- 99 462 50.44 

i 

23014-183 857]37.23  6194- 88 413 66.63 
25744-146 686 26.64 6994- 46 216 30.95 
25144- 150 668 26.55 6224- 62 276 44.34 
16724- 93 413 24.71 5654- 36 159 28.19 
25234-169 752129.78 4794- 58 259 54.11 
19604-172 7631 38.94 6784- 62 276 40.77 
19204- 153 682 ] 35.53 5094- 44 196 38.50 
26094-205 860 I 32.94 5304- 42 176 33.18 

22104- 45 363 i 16.40 6734- 24 190 28.20 
1561 ] 362 
2971 ] 1066 

1 and 2, illustrating the mean values, have been drawn in the form of 
the percentage deviations of the smoothed means from standard 
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v a l u e s  (1, 4 ) ;  s i m i l a r  c u r v e s  f o r  t h e  t o t a l  w h i t e  ce l l s  (2) h a v e  b e e n  

i n c l u d e d  t o  f a c i l i t a t e  c o n v e n i e n t  c o m p a r i s o n s  w i t h  t h e i r  f l u c t u a t i o n s .  

T h e  o t h e r  c u r v e s  i n  t h e  t e x t - f i g u r e s  r e p r e s e n t  t h e  s m o o t h e d  c o e f f i c i e n t s  

TABLE V 

Group V--5 Rabbits. Consecutive Values f ir  Lymphocytes and Monocytes 

Date 

1 9 2 8 - 2 9  

Dec. 29 . . . . . . . . . . . . . .  
Dec. 31 . . . . . . . . . . . . . .  
Jan. 3 . . . . . . . . . . . . . . .  
Jan. 10 . . . . . . . . . . . . . .  
Jan. 24 . . . . . . . . . . . . . .  
Jan. 31 . . . . . . . . . . . . . .  
Feb. 7 . . . . . . . . . . . . . . .  
Feb. 15 . . . . . . . . . . . . . .  
Feb. 21 . . . . . . . . . . . . . .  
Mar. 1 . . . . . . . . . . . . . . .  
Mar. 8 . . . . . . . . . . . . . . .  
Mar. 15 . . . . . . . . . . . . . .  
Mar. 22 . . . . . . . . . . . . . .  
Mar. 29 . . . . . . . . . . . . . .  
Apr. 5 . . . . . . . . . . . . . .  
Apr. 12 . . . . . . . . . . . . . .  
Apr. 19 . . . . . . . . . . . . .  
Apr. 26 . . . . . . . . . . . . .  
May 3 . . . . . . . . . . . . . . .  
May 10 . . . . . . . . . . . . .  
May 17 . . . . . . . . . . . . .  
May 24 . . . . . . . . . . . . . .  
May 31 . . . . . . . . . . . . .  
June 7 . . . . . . . . . . . . . .  
June 14 . . . . . . . . . . . . .  
June 21 . . . . . . . . . . . . .  

M e a n  . . . . . . . . . . . . . .  

Minimum . . . . . . . . .  
Maximum . . . . . . . . .  

Lymphocytes 

Mean values 

#er cram. 

23104- 95 
16504-206 
21274-386 
16764- 130 
11354-107 
15034- 90 
11984- 139 
21474-211 
23044-146 
29414-328 
28204-156 
23874-167 
26104-214 
30924-396 
3038~133  
26684-114 
19904-226 
23574-208 
29274-160 
27004-117 
28864-139 
22194-184 
35804-6O5 
29134-176 
29134-173 
29444-260 

2424 4- 80 
1135 
3580 

Monocytcs 

Standard Ce°~n t~o~ 
deviation I v r '  ti • - -  a In, O n  

per cram ~,er eeta 

314 13.59 
683 41,39 

1279 60.13 
431 25.72 
353 31.10 
299 19.89 
460 38.40 
698 32.51 
485 21.05 

1087 36.96 
517 18.33 
552 23.13 
710 27.20 

1314 42.50 
440 14.48 
377 14.13 
749 37.64 
688 29.19 
529 18.07 
388 14.37 
459 15.90 
610 27.49 

2006 56.03 [ 
584 20.05 
572 19.64 
861 29.25 

607 25.04 

Mean values 

per cs;;m. 

631 4- 92 
350 4- 34 
588 4- 65 
309 4- 26 
544 4- 60 
505 4- 46 
591 4- 44 
605 4- 69 
618 4- 47 
723 4- 71 
639 4- 47 
561 4- 67 
816 4- 148 
905 4- 133 
671 -4-- 132 
635 4- 54 
875 -4- 73 
523 4- 60 
788 4- 31 
563 4- 31 
524 4- 32 
547 -4- 85 
531 4- 56 
880 4- 60 

1023 4- 107 
1007 4- 125 

652 -4- 23 
350 

1023 

~tandard 
deviation 

per cram. 

305 
113 
215 

86 
2OO 
153 
146 
227 
156 
234 
146 
223 
492 
441 
436 
179 
242 
199 
I01 
I01 
106 
283 
184 
198 
353 
414 

176 

Coe~- 
cient of 

variation 

per ¢e~ 
48.34 
32.29 
36.56 
27.83 
36.76 
30.30 
24.70 
37.52 
25.24 
32.37 
22.85 
39.75 
60.29 
48.75 
64.98 
28.19 
27.66 
38.05 
12.82 
17.94 
20.23 
51.74 
34.65 
22.50 
34.51 
41.11 

26.99 

o f  v a r i a t i o n  o f  t h e  m e a n s .  T h e  s t a n d a r d  v a l u e s  u s e d  in  t h i s  c o m p a r i -  

s o n  o f  m e a n  v a l u e s  a r e :  l y m p h o c y t e s ,  3050 p e r  c u b i c  m i l l i m e t e r ;  

m o n o c y t e s ,  1000 p e r  c u b i c  m i l l i m e t e r ;  t o t a l  w h i t e  b l o o d  cel ls ,  9560 p e r  

c u b i c  m i l l i m e t e r .  
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DISCUSSION AND SUMIM3~RY 

The results of these experiments will be discussed in chronological 
order. It will be noted that the observations on Group II were made 
during the spring of 1928 at which time Group I was still being ex- 
amined, and that Groups IV and V were followed during the winter and 
spring months of 1928 and 1929. 

Group I was examined at weekly intervals from October 24, 1927 to 
June 24, 1928 (Table I). From the curves in Text-fig. I, which illus- 
trate the lymphocyte and monocyte mean values in the form of per- 
centage deviations from standard values as given above, it will be 
seen that the mean numbers of lymphocytes were considerably in- 
creased above their low initial level by the end of the experiment. 
This change was accomplished gradually and in a fairly consistent 
fashion with the exception of a minor drop of the values in December 
and June and an abrupt and pronounced fall at the end of February 
and the first half of March. In the case of the monocytes, the general 
level of which was continuously above the standard value, no such 
sustained increase of mean values was observed. The curve represent- 
ing these cells contains 3 major upward swings which occurred in 
November, in February and March, and in May. During certain 
periods, as in October and November, and again in May and June, the 
lymphocyte and monocyte curves follow the same general trend. At 
other times, however, this parallel relationship did not hold. In 
January, the lymphocyte curve describes a sharp rise while the mono- 
cyte curve is stationary and in February, March, and April, when an 
abrupt fall of the lymphocyte curve is followed by a pronounced rise, 
the monocyte curve describes a slight but protracted decline. I t  will 
be seen by the curve in Text-fig. 1, that the total white cell count was 
considerably increased during the experiment, and a comparison with 
the lymphocyte curve shows that its fluctuations are frequently re- 
flected in those of the total white cells. Although the coefficients of 
variation of the lymphocyte means (Table I) are of a high order of 
magnitude, the curve of the smoothed values (Text-fig. 1) is quite 
regular. The monocyte coefficients (Table I) are slightly higher than 
those oi the lymphocytes and their smoothed curve (Text-fig. 1) is 
more irregular. 
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Group I I  was examined from March 29 to June 19, 1928 (Table II). 
The curves representing its lymphocyte and monocyte means (Text-fig. 
1) bring out clearly the lower numerical levels of both classes of ceils 
as compared with those of Group I. In the case of the lymphocytes 
the general forms of the curves of Groups I and II  are very similar but 
with the monocytes, the resemblance is less striking. 

The lymphocyte and total white cell curves are, on the whole, much alike. 
There are certain portions of the latter curve, however, which resemble the mono- 
cyte more than the lymphocyte curve, as for example, that covered by the last two 
observations. The coefficients of variations of the lymphocyte and monocyte 
means of Group II (Table II) are of the same order of magnitude as those of Group 
I and their smoothed curves (Text-fig. 1) present the same general appearance. 

Group III was examined from September 20 to November 22, 1928 (Table III). 
From the curves in Text-fig. 2, it will be seen that the levels of both the lymphocyte 
and the monocyte mean values were of the same order as those of Group II rather 
than those of Group I. Only minor changes in the values of Group III were 
observed. The monocyte curve describes a gradual comparatively slight rise 
while the lymphocyte curve shows no clearly defined trend. The total white 
cell curve describes a slight downward trend and it is almost a mirror image of 
the monocyte curve. With the exception of the first two points of the lymphocyte 
curve, the curves of the smoothed coefficients of variation of the lymphocyte 
and monocyte means (Text-fig. 2) are comparable to those of Groups I and II. 

Group IV was examined from November 27, 1928 to June 19, 1929 
(Table IV). The general level of the lymphocyte mean values was 
comparable to the results in Groups I I  and I I I  and to the first quarter 
of the findings of Group I. During December, the trend of mean 
values was decreasing as shown by the falling curve (Text-fig. 2); 
during January, February, and March, a low level was fairly con- 
stantly maintained;in April, an abrupt increase occurred and this was 
succeeded by a second decrease. The curve representing the mono- 
cytes (Text-fig. 2) shows first that  the general level of mean values was 
usually lower than that  of Group I and was more comparable to those 
of Groups I I  and III .  From very low levels in December and early 
January, the pronounced upward swing of the curve in February, 
:March, and April indicates the increase of monocytes during this 
time, and its subsequent descent illustrates the eventual drop in the 
numbers of these cells. The general trend of the lymphocyte and the 
monocyte means is similar in the beginning and during the last third 
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of the experiment, but during much of the time, the increase of 
monocytes was accompanied by practically no change in the level of 
lymphocyte mean values. In general form, the total white cell curve 
(Text-fig. 2) has many points of resemblance with the monocyte 
as well as with the lymphocyte curve. 

The coefficients of variation of the lymphocyte means (Table IV, Text-fig. 2) 
which are on the whole quite uniform, are of a similar order of magnitude to those 
of the other groups. The coefficients of the monocytes (Table IV, Text-fig. 2) are 
somewhat more variable and tend to be slightly higher than those of the other 
groups. 

Group V was examined from December 29, 1928 to June 21, 1929 
(Table V). The mean lymphocyte values as shown by the curve in 
Text-fig. 2 were on the whole higher than those of Group IV examined 
during the same months, but they did not equal the high levels of 
Group I examined the previous year. In its first portion, the curve 
representing these findings resembles that of Group IV, but its rise 
was initiated in February and from then onward to the end of the 
experiment, a comparatively high level prevailed. The rise of the 
Group IV curve, which was of short duration, occurred in March 
and April. In respect to the maintenance of higher values in the 
spring months, Group V resembled Groups I and II. The monocyte 
curves of Groups IV and V are, on the whole, similar in general form 
until the end of the experiment (Text-fig. 2) ; during June, the curve for 
Group V describes an abrupt and marked rise while that of Group IV 
continues its downward trend. The general level of the Group V mean 
values was slightly lower than those of Group IV. It will be noted by 
comparing their respective curves, that the movements of the lympho- 
cyte and monocyte mean values are generally similar in direction 
during the first two-thirds of the experiment. In April and May, 
however, the lymphocyte curve is rising while the monocyte curve is 
falling; in June the lymphocyte curve is stationary at a high level 
while the monocyte curve shows an abrupt rise. On the whole, the 
general contour of the total white cell curve of Group V (Text-fig. 
2) resembles the lymphocyte more than the monocyte curve. Dur- 
ing April and May, however, when its level continues to be quite 
regularly maintained, the lymphocytes are rising and the monocytes 
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are falling; in June, when it is undergoing a gradual and compara- 
tively slight rise, the lymphocytes are high and the monocytes are 
very high. 

The coefficients of variation of the lymphocyte means of Group V (Table V, 
Text-fig. 2) are entirely comparable to those of Group IV; those of the mono- 
cyte means (Table V, Text-fig. 2) on the other hand, are considerably smaller 
and are generally more uniform. As far as general level is concerned, the 
monocyte coefficients of Group V are the lowest of any of the 5 groups. 

There are certain features of these results which merit special atten- 
tion. In the first place, the general levels of both lymphocyte and 
monocyte mean values during 1927-28 were on the whole higher than 
in 1928-29, as was found with the red cells and hemoglobin (1), the 
total white cells (2), and the neutrophiles, the basophiles, and the 
eosinophiles (3). Secondly, the parallelism shown by two groups ex- 
amined during the same months with respect to the direction of a 
change in the level of mean cell values and the time of its occurrence, 
which was characteristic of the other cells and of the hemoglobin 
content, was less pronounced in the case of the lymphocytes and mono- 
cytes. With Groups I and II,  the lymphocyte curves are very similar 
but  those of the monocytes are less alike; with Groups IV and V, 
the monocyte curves up to their last periods have a general resemblance 
to each other while the lymphocyte curves are frequently dissimilar. 
Thirdly, the general trend of cell level shown by  the lymphocytes 
was one of increasing values in the late winter and spring months 
while lower values prevailed in the fall and winter. In the case of 
the monocytes, a similar but  less consistent trend toward higher 
numerical values was observed and in addition to a late winter and 
spring rise, there was some indication that higher counts were charac- 
teristic of the early winter months (Group I, November; Group III ,  
rise of curve from a lower September to a higher November level; 
Group IV, fall of curve from a higher November to a lower December 
level). Fourthly, the period of greatest irregularity in the lymphocyte 
mean values occurred in the late winter and spring months of both 
years; with the monocytes, on the other hand, this feature was ob- 
served in the fall and early summer months of the first year and during 
the late winter, the spring and the early summer months of the second 
year. 
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The significance to be attached to the major changes in the levels of 
lymphocyte and monocyte mean values is indicated by the following 
examples of the ratios of the differences of various means to their 
probable errors. 

Group Lymphocytes Monocytes 
number 

II 

III 

IV 

Dates of mean values Ratio 

3.26 
4.03 
7.72 

5.26 

1.74 

6.61 
3.45 
2.46 

Dates of mean values 

Oct. 24 
May 1 

Mar. 29 

Sept. 20 

Dec. 26 
Feb. 26 
Feb. 26 

Oct. 24 June 19 
Feb. 21 May 20 
Mar. 20 June 5 

Mar. 29 May 22 i 
Sept. 20 Oct. 19 

Nov. 27 Jan. 2 
Jan. 2 Apr. 23 
Apr. 23 June 11 

Dec. 29 June 14 
Jan. 24 Mar. 8 
Apr. 19 June 7 

3.06 
8.92 
3.23 

Dec. 26 
May 17 

June 5 
June 5 

June 19 

Nov. 22 

Feb. 26 
June 18 
Mar. 26 

June 21 
June 14 

Ratio 

2.94 
3.16 

7.91 

0.92 

6.34 
4.96 
3.59 

2.43 
4.46 

The question of the numerical relationship of lymphocytes and 
monocytes in the peripheral blood has received much attention. In 
so far as the results on these groups of normal rabbits are concerned, 
the present findings indicate that a constant and consistent relation- 
ship between these cells does not obtain over long periods of time. 
This feature of the observations may be best appreciated by comparing 
the respective curves representing the consecutive weekly mean values 
of these cells (Text-figs. 1 and 2). In certain portions, both curves 
show similar changes in level during the same weeks, indicating that 
both classes of cells have undergone analogous numerical changes 
(Group I, November, May, June; Group IV, January, April, May; 
Group V, February, April). In other portions, however, the curves 
move in opposite directions (Group I, December, January, April; 
Group II, June; Group III, October; Group IV, December, February; 
Group V, May, June). It is evident, however, that before final 
conclusions on the lymphocyte-monocyte numerical relationship can 
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be drawn, the results of experiments of this type must be analyzed from 
the standpoint of the individual animal. 

CONCLUSIONS 

Consecutive weekly observations on the lymphocyte and monocyte 
counts of the peripheral blood were made on 5 groups of normal rabbits, 
a total of 45 animals, during a period of 20 months from October, 1927 
to July, 1929. Individual groups were examined 8 to 35 weeks. The 
results are analyzed on the basis of the mean group values of each week. 

In the case of the 4 groups followed 13 to 35 weeks, there was a 
general tendency for the lymphocyte mean values to become increased; 
with the group observed 8 weeks, the level of mean values showed little 
change. The general trend of the monocyte mean values was also 
in the direction of higher levels but it was less pronounced than that 
of the lymphocytes. 

The period of greatest irregularity in the mean values of the lymph- 
ocytes was in the late winter and spring months of both years. With 
the monocytes, periods of fluctuating values occurred in the fall of 
1927, the spring and early summer of 1928, and in the late winter, 
spring, and early summer of 1929. 

There was a certain degree of parallelism in the case of two groups 
examined during the same months with respect to the direction and 
time of occurrence of a change in the level of lymphocyte and mono- 
cyte mean values. 

The general levels of lymphocyte and monocyte mean values in the 
groups examined during 1927-28 were higher than in the groups of 
1928-29. 

The results based upon the trends of mean group values obtained 
from consecutive weekly observations showed no evidence of a con- 
sistent numerical relationship between lymphocytes and monocytes. 
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