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A Study on the Laboratory Findings in Experimental Osteomyelitis Caused by
Staphylococcus aureus

Chung Soo Hwang, M.D., Moon Sik Hahn, M.D., Moon Sang Chung, M.D.,
Ho Sung Song, M.D. and Min Young Chung, M.D.

Department of Orthopedic Surgery, College of Medicine, Seoul National University

Even though various kinds of diagnostic and therapeutic measures have been used for the detection and
cure of the acute osteomyelitis, this disease is difficult to be eradicated in many clinical cases. However
it is rather easy to treat once this disease can be detected in early stage. So far radiological examination
and many kinds of maneuvers including blood culture, clinical laboratory, xeroradiography, computed
tomography have been performed for the early detection of this disease but invalid in the most cases.
Recently some authors reported that the bone scanning was useful for the early detection of acute
osteomyelitis, but this method also had difficulty in differential diagnosis and uncertaninty of its
activity.

This study aims to try to find methods of early detection of acute osteomyelitis. Experimental
osteomyelitis was developed by the inoculation of Staphylococcus aureus to proximal tibias of 39 young
rabbits already sclerosed by solution of sodium morrhuate. By comparing the clinical, radiological,
bacteriological and laboratory findings in sequence from 2 days to 7 weeks after inoculation, the
following results were obtained.

1. The incidence of experimental osteomyelitis after inoculation of staphylococcus aureus SNUH-S-188.
in suspension of 1x10” colony forming units was 84%, 74%, and 79% in radiological, blood
culture and pathologic examination respectively.

2. The leucocytosis was noticed only in early stage and slight degree of anemia was found during
the Ist and 2nd weeks after inoculation. The sedimentation rate was increased only in early acute
stage and same was eosinophil count. The leucocyte alkaline phosphatase(LAP) and platelet count.
showed no significant abnormal changes.

3. Lymphocyte and eosinophil turned over from normal and eosinophil was predominant in exper-
imental osteomyelitis.

4. Serum calcium, phosphorus, total protein and albumin showed significant decrease in all stages
and was conversely parallel to changes in groin temperature. The level of BUN was normal
indicating normal kidney function in experimental osteomyelitis.

5. Even though the enzymes of which showed no significant changes enrolled alkaline phosphatase
and serum gluiamicoxalic-transaminase(S-GOT), but some increase was attained to 27% and 44%

respectively.
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6. It is important and significant to find continuous increase of lactic dehydrogenase (LDH) and
creatine phosphokinase (CPK) since 48 hours after inoculation and author, think these will te the
reliable and sensitive indices in early detection of the development of osteomyelitis and efficacy of

therapeutic measures.
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WAL Y Lol JAUYAAL, AFHY A4 A
dia A4EL rlARolHE AR HAH FA
i_s],_-ﬂ_ 21;],s,a,u,n,n,n,n,cm. 5‘1. Xeroradiography
9} Al Ak2het 349 (Computed tomography) 5o #4
49 2AAIY o AEsgiov e AxtAA
9 AE AR oA BT,

3T WA F Y 4o ¢ #5414 (Bone scann-
ing)el 4E3s=AA o] we] st PP F 24—48
Azl F4 F9EY Awel eyl FAHz §
T}1920,24,36)

AAEL 49 YA 2AAGR 24 H
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A4, Az 223 A 2z A 4
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A Fede] UYEs £ 2 AA44LFY HE o9
7HE R vl oy 276 W e AAA4LAL of
9 Aol slerlE ¢olrzl $3o gt el 49
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1. MExz
7 AHEE k8 A8 4ARA g 1.5~2.0

kgel A4 Ay eA 4301l F g THEfel AL3td
4Y7 35t FYE A8 AL A ARslg
o AHSEY 43 YR EL 49T 22 AHgE
4 A¥e A2Toz 9. 488 29, 44, 1
&, 2%, 3F, 5F X 7FY TR vy F
Tl 5~6ut2]q AT AT LrPFos 44
Ligi

Lh M2 Addgdadyd Q4 ATd ugFa
SNUH-S-188 %4 ¥ 5 #4 McFarland Nephelometer
Standard § & o] £-3te] A FE 1x10%] HA T4
f & LEYH®. 1x10°F $HRgd 30 FF4&
3mm4] el A4 FE F ol F o 243 37°Cl
A Azxsd go Bl

2. Al

7t AEA @Yol fu: 434 ¥549 2 Norden
49 9y} Sugiyamas} 8] by &0 Hgsiqde
20% Urethane 4cc/kgst Ketamine(30mg/kg) ¥ %3
AHg3te] st F B34 AT TRl 21 gaugeF 4t
A ¢ A 8k 5% Morrhuate Sodium (Lilly, ampoule,
No. 296) 0. lcc¥ ¥+2W FYsigish. o 30%] 74
¢ F FA4R Al Y lem 3 =S A3 E A
I F-AHle] o FR Aeldl 5/640%] =B THE
B ¥ AF€ B 3744 90V E Yo ¥
T BANER Tote}

2 FL 2] gauge FAYN R & &5 7 F4l
Morrhuate Sodium=}-§ 0. 1cc 4] 314 o

Lb WA fY:F¢ U 934& AR F 1
d, 1§, 23, 3F, 45, 5%, 75d & B9 FF
A& ARAR& B8t

Ch. YHAHA: & E78 Al AF5¢ A5
2 ¢ B9 @R”d 20% Urethaned F4&d 4
A ¥ AAT AL Y& AN HGA. o] ¥
Yoz Ak 4D AR} AlFH k& ARG 3, A
223 59 9 dspd € A sd AFAAE
dAstgdet og B9 4 AE4 Tz A
eldle] AEE ANLE F 29 F¥S FTE dAV
o] & A Fuickslz ¢ vz LHFETL YAAR
2 A-g84.
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ARNA ART YdosE YUUAAGEA Y
Fsb AQTe, YALA, dvtzadlE, YU4EE
2482 24T Y4B +¥ Y%L LT
Y2Re 4% FYages AYTY AL
LAPA & 33850k 93448 24, 4 474
z2sjeha, BUN, 4243 €%, LDH, SGOT,
CPK® 23330

NE-RERS

$4 TETFEE TAAE F4 U £ 430
o EAZ 13 ool 2utel, 3% 15he) 20z 63
o 15helst Ausigieh, A A4 ¥AL 448
gstov zdsh 4433, 393 A4E S
slo Y Ze] o) AP o= Ansgch. @
A EAol 5T AL 4 39ue] olsinh,

1. YA AA

P4 IETFE H3F TH F N FY¢ EAe 2
3 2% 4{4A3 vlEe] 0.1~0.3kge] T4 E
29 A& AL 23 AR AT & 3~4F
de AAFEd =@sgod 2% Ay Al Fo] 37t
T 3T + A9

E7Y A& A4 Sgsigsl oh, 484 3
A 57 68vtel e 3 F3 ¥ FW A+ 38.3+0.5, FF
o] 3ol 39.140.6, 7] 38.940.3, 10¢4] 39.0%
0.4, 25 38.8:0.3, 33l 38.74+0.2, 454l 38.6
+0.3, 556 38.510.2, 659 38.610.2, 73] 38.5
+0.224 AFFY Fd = 4577 p<0. 0124 F 4
2z wlEed el dAl stz dglov, Alze]
AALTE 2 FA e A4 T 4F Fd = P4
Ao = A2tz g9t (Table 1).

2. AME AA

—

ATFY F, d5doe A4 A4 £3€ 2
W, AFTFq 1d Fdle 40 d423 F3 qle] =
Ao 15 Foll & F¢ ¥2o Fo}T3 (osteop-
orosis) 3 {4 oF (mottling) 8] &8 4 g
23l v AT £ o AYshE ¢ Eos A4
Fol &delr] Axbste wWAAdA o2 F4G Ak
¥ JbgstAl B4 AEFEY 3F Fde {As ¥
535, 2 FYst AGEY L£3e] FHHRA
FoT(cloaca) 7} WA 37 Azetgiel. 5F Fll e 4
71 SA gk vl 19 W F7 S48 A 3Eg
3 3Es BeTH 2uGE A U W4 B4
ol AAgE ¢ F g oYy £AL AXE

AskstdA WS FAS Az g4l Fig 1-1~Fig.
1-6).

Table 1. Change of groin temperature in exper-
imental osteomyelitis

Time after No. of Temperature(°C)
inoculation rabbits Mean+S.D.
Pre-experimental 68 38.3+0.5
3 days 41 39.1%0.6
1 week 30 38.910.3
10 days 25 39.0+0. 4
2 weeks 25 38.8+0.3
3 weeks 20 38.7+0.3
4 weeks 15 38.6+0.3
5 weeks 15 38.5+0.2
6 weeks 10 38.640.2
7 weeks 9 38.5+0.3

3. |2y 2A

Ak AAE A7 fdkd A8 24 B4 F
TR A3 AFY F4FH £3 L 1FdE FFR
dA ZEZEQ JA4z2A5 F9 S¢ESL HAYT F
dgles 2Fd e B ool FAHGT WP L
Fauct FA 4ol Hilg o FSARAAE A
1% A4z F9 FgEe] A4 A, 3F
Fole I &3] RA =2 259 Az v Lt Ff
ARt A7 APega 5139 47 A3lel v def
Z Bl edd JAsg od sAde] FAYAS 4
g ot A FFY 5594 7T & A3} LAe] w
sitgd e F43Y T4 AYEE 59 &AL 8
ol %7t A wASG o WELY AL F
et e ¥4 A e £7e) WA
3+4 o (Fig. 2).

4 HEY A9 WYz

B FeFFd ¢ 484 F54 449y By
HMEE A0 Hetd e ATFY 2F ol Xy wat
A &, Fouie B 429 £A¢ S, o
A LR 2E 84%0 A A4 Ffgel wA4Y A
22 vebygeh, 4 2T woy A AA
How 74%0lg o 25 Fel wHekd 7% 63%0l
gz o] FAE BFE FoFA v Aol ohzm F
+ Yolel g 2ol 2 W Heln2 F2ANY ek
R 42 ¥ kgt

U] YA AN 3~4F oWl A E VLY 5y
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Fig. 1-1. A#39 19 £ 44 £23 :39 3 AT 29%6] 201225 gralors B4E 447
Az Figel W 4. et

Fig. 1-3. 7394 2394 %9 a4l 47 :a Fig. 1-4. 4739 359 %9 W44 &7 : 3
AT A9 Fobagsl e A4 ES Y4 A AE AL Fol) 84 % Bua AYE ¥4
o] vebibE gle). ol dAsta FoTFr WAy Aasa g,
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Ast TATE FALE ¢ F4dY 23 & veln
gged 2 Foe A g2 A fol ARAA
T FFFY £ 180 Fdge 3 F4A 29
% Tuiton type giant cell€ %+ & o}F (granul-
oma)el #agict. FF4Y LANEE FAA2
fistd 15 oj F8] Hiwto = AN o] A4 A
4 ETdY 234 24 d e Ad 2998 F 2R
A GAGRoE 4 9%0A Hs4Erds H4E
+ ¢ 4+ 93 (Table 2).

Table 2. Incidence of experimental staphylococeal

osteomyelitis
Time after Marrow .
incoulation Reontgen culture Biopsy
2 days 4/5
4 days 5/5
1 week(s) 5/5 5/5
2 week(s) 4/5 3/5 4/5
3 week(s) 4/5 4/5 4/5
5 week(s) 4/5 3/5 3/5
7 week(s) 9/10 5/9 7/9
% 84 74 79

*No. of incidene /No. of experiments

W g ool A F4xEFo] ¥ ¥ 2
2] AFFUFE 24AAE Suteldl g FRER LAY
A izt 49 ~1F9i & 1008} F Seteldl A Hel s e
50%o A wjepe] okelgm 2~3F A& 100te) A
Bl A st HA gtov 5~7F A 140 F
supelel 4 Zeisle] 36% FAoliek(Table 3).

5. dstaiosty o
AFFLE FAHo2 A9 A4 T

7h AP S A A 2TANH(6.712.5) x10%] ¢
ow, 3¢ 293(10.013.8) x10°, 4% (9.642.6) x
10°, el 3 14-(9.3+2.8) x 10%, 2% (4.911.8) x 10°
3%(6.6£1.7) X10°, 55 (5.7+1.4) x10°, 75 (9.8+
3.9) x10%|gch. 2Eg F¢ 159 oyt A 7F
9] s A2 TshE p<0.05 olol A ul Al FrtEr
I dgev 2 oldal A olnldE F7HY FLE
2R 4 99+

Lt HEP? S 2FdA (5.6911.06) x10° 1™
AFFq 249 (4.6011.43) x10%, 49 (4.78+0.97)
X108, 13 (4.9110.8) x10%, 23 (5.72+1.13) X105,
3% (5.70%8.97) X10°%, 5F (5.650.86) X 108, 75l
(6.030£1.44) X10°2A4 AFFY 1FWdE p<0.05
2 gnigle AYT 249 AY¥E 2god, 2F o
ol YT LF 2ol skt

Table 3. Isolation of staphylococcus from blood

Time after No. of No. of o
inoculation ribbits growth %

2 days 5 0 0
4—5 days 10 5 50
2—3 weeks 10 0 0
5—7 weeks 14 5 36

ch AMS$X A4 A2 T 12524012 AF
Fq1 ¥ 29 10.7%3.0, 49 10.342.0, 15 10.9+1.6,
2% 13.0+1.8, 3F 12.8+1.7, 5% 11.7Xx2.3, 7%
13.21+:2.8mg% 24 A FFY £ 157 £ p<0. 0524
ulgle F4E P o 3F o) Rl Yuigle
3}& 2olA Y.

el sinje32]|EX : J4 2Tl 37.047.2, A
F 9% 294 31.5%7.9, 49 30.215.6, 15 3L8
+3.7, 2% 37.4+5.5, 3% 38.2+4.3, 55 36.718.3,

Table 4. Changes of WBC, RBC, Hemoglobin and Hemtocrit in experimental ostecmyelitis

Time after No. of WBC RBC Hemoglobin Hematocrit
inoculation rabbits (X 10>/ mm?) (% 10*/mm?) (gm%) (%)
Control 15 6.7+2.5 5.69+1. 06 12.5+2. 4 37.0%7.2
2d 5 10.0%3.8 4.6041.43 10.74:3.0 31.547.9
4d 5 9.64+2.6 4.7840. 97 10.3+2.0 30.245.6
1w 10 9.31+2.8 4.91+0. 88 10.9+1.6 31.8+3.7
2w 5 4.9%1.8 5.721%1.13 13.0%1.8 37.4%5.5
3w 10 6.9+1.7 5.7010. 97 12.8+1.7 38.24+4.3
5w 10 5.7+1.4 5. 6510. 86 11.7£2.3 26.748.3
7w 9 9.8+2.5 6.03+1.44 12.2+2.8 38.447.4
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7ol 38.417.424 o] £ HA 1F ool B4
Tl wahed p<0. 0524 ulglA kot 25 o)l ¥
di & rigle 2ol E moelx| gokrh. IHEE Ay
T4 g4 4s], 2z drtea BAE ATFY F
17475 A8 Ud g FEslg o, 255 Yl &
A Aoz = Fo}l ol yal3io(Tabled, Fig.3)

n}. LAPx|(Leukocyte alkaline phosphotace score):
ALzl FadA ofFa FAA YE AL F ¢
et

vl @AEZT(ESR) : A4 224 0.5%0.5, 2
19.61+8.5, 44 19.0£11.3, 15 8.9%+6.4, 2F 0, 357
0.310.5, 55 0, 7% Omti/hrE4 153 ol el 0]
A FotEtan g o 2F ol Fdl & F4 HE2Ts
W Aol g veb A oottt zeizz Agy B4
2 F4 716 & ESRe| Frtsle] govt obF4 % v
A7 SR g Aoz d4E & At

AL BARO £ AEFYE 15 oluis} Al 7 F
A Erbste FAE g o, 2~5F Alolol & A Ao}
A E& o idte FAEF 2oy FAN R
ool x Aol vebdA oot

OF, EABNF: oA x5 Jeode W3E

@ 4 g9k (Table 5, Fig. 4).

Kb, GerEY AT Wy Fo A e 4 seg-
mented neutrophil®] w]gel & W o]abg WA 4
gz YxFE A4 dx2Fo] 58.9414.9, 29 95.8
+15.4, 49 24.0%+9.9, 15 38.3+13.4, 23 31.8+
116, 35 30.5%13.9, 55 41.6x14.3, 7% 26.5+9.9
%24 A p<0.01 o]y A 2 W E-59 2ujg)
® A4LE WYY F AR os T Fo] 1F oy 4
A3t 754 £ANA &) 48tz 99t Monocyte
o WEge 484 B F4 Sobsle o4
+ 2d 73 ogdgles 44T Wd3ge Ao
37.4+13.8, 29 65.0+16.9, 4% 63.8+9.7, 15 54.3
112.8, 2% 59.4:£14.3, 3F 62.4+13.3, 55 51.6+
141, 7% 67.8%10.224 HAF & A 559 &
Aol Ak p<0. 05015 29l A& p<0.01 24 24
&4 delde 71 2d FUd 349579 &
Foll e olge Tubdt £4¢ wAL 4+ g9
(Table 6, Fig.5).

6. YBistH HAtaa
7t wW® A4 2 Fel 144210, 29 11.3%1.4,

Table 5. Changes of LAP, ESR, Eosinophils and Platelets in experimental cstecmyelitis

Time after No of LAP ESR Eosinophil Platele:
incculaticn rabbits (mm/hr) (x10%/mm*) (x10* mm®)
Control 15 227448 0.5+ 0.5 2.26+1.54 43.0+ 9.5
2d 5 218460 19.6+ 8.5 3.033. 96 38.7+12.4
4d 5 237450 19.0+11.3 3.62%2.11 49.0+11.2
1w 10 233154 8.9+ 6.4 4.50%3. 50 47.5+19.5
2w 5 253435 0 1. 39:4:0. 35 62.64+18. 1
3w 10 221421 0.3+ 0.5 2.67x1.21 39.3% 9.0
5w 10 225429 0 1. 5640. 72 35.7+ 5.8
7w 9 239423 0 3.35+2.04 34.1%+11.0
Table 6. Changes of differential WBC. counts in experimantal osteomyelitis (%)
Time after No. of  Neutrophil ~ Lymphocyte M Eosinophil  Basophil
inoculation rabbits phi ymphocyte onocyte osinophi asophi
Control 15 0.9£1.0 58.9114.9 1.3+1.2 37.4%+13.8 1.1+0.9
2d 5 2.242.5 25.8%15.4 4.0£2.3 65.0+16.9 1.8%1.3
4d 5 3.8%+1.9 24.04 9.9 7.243.5 63.8%+ 9.7 0.6+0.5
1w 10 0.4£0.5 38.3%13.4 5.9£2.5 54.3112.8 1.0£1.6
2w 5 3.4%+4.9 31.8%11.6 2.24+2.3 59.4+14.3 1.8+1.3
3w 10 00 30.5+13.9 3.6+2.2 62.4+13.3 3.5%2.0
5w 10 2.812.8 41.6+14.3 0.1£0.3 51.6+14.1 3.2+1.8
7w g 2.9+2.6 26.51 9.9 1.842.2 67.8%10.2 0.61£0.5
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Fig. 3. Changes of WBC, RBC, Hemoglobin, and Hematocrit in experimental osteomyelitis

LAP Eosino
ESR Platelet
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Control 1 2 3 4 5 68 7
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Fig. 4. Changes of LAP, Eosinophil and Platelet in experimental osteomyelitis
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49 12.242.0, 19 11.3%1.3, 2% 13.6%0.5, 3
13.340.7, 55 13.20.7, xe)x 79414 11.610.8
mg%2A A z2Fd s Al 2 Fd A& p<0.05015 2
U, v Aol A= p<0.01 B2A FAAA nct 2 ujglAl
goow 2FdA 24, 15, 7574 4A4d Z4
€ xgel. =g ol 3 29 2‘]%\-% A #5-4
% Azel A4S AR A¥E ARE 2AE
vheb g e

L, $7|91 (phosphorus) : A4 vl 23] 5.7+0.2,
29) 4.5+0.6, 449 4.540.4, 15 4.9+0.7, 2% 3.3
+0.6, 3F 4.520.9, 5F 4.2:+0.9, 7F 4.440.5mg
%EA AFAA FAucte don, §3 253 o
+ vges, FAEHAY vind A Al 1FE AlYsia
p<0.01 eloj A FAIH o= oulglicta & 4 gl

C}. Alkaline phosphotase : ®] ZF°] 65.0124.6,
24 112.0£60.5, 4% 51.7%15.3, 15 73.0%27.3,
2 70.0%11.2, 3% 88.5433.5, 55 105.0137.2 =
22 7F A 90.6441.71U/1 24 A% & T3
A8 729 7R Eshstga 243 553 & p<0. 0184
gejd e 7 vebiglod JeAE duide F
7HE BojA ook 4FAH TFdY & 4% Feld

A A4S eldoz FitHe dgled Aoz
+ A48 £odx ¥ 4 99H(Table 7, Fig.6).

2t BUN: g 4e £2F0] 29.7+10.0, 29 21.6+8.0,
49 23.0%7.9, 1% 27.54+19.6, 2% 22.242.0, 35
21.943.5, 5% 22.443.8, Zelx A 7Fe 254+
4.1mg% 2 A AT FUF 354 5FAAE P4z
Tol W] p<0.058 el A ko) sElY) 43
ol A& el Aol F Mol hghel.

Of, SCHHRE: A 2Fo] 6.83+0.49, 29 5.94
+0.42, 4% 5.6740.40, 15 5.90+%0.34, 2F 5.8+
0.40, 35 6.164:0.6€4, 5% 5.6840.33, ez A7
Fol 5.31%£0.3€gm%EA HAFAA zxFal w8
p<0.01 ol A &frigiAl adign

B, Y8 A 2FL 294041, 29 2, 44+
0.15, 4% 3.2020.44, 1% 2.4740.29, 3 3.26+
0.30, 3% 3.45+0.25, 5% 3.24:£0.28 2= A 7%
o 2.9540. 17gm% A ATNAH HZFRe p<0. 01
ole{ A ulgla| Ha sm gsich @A AFg F
9% ivl%:’d 7R A4 e st g
SAl el B W d 2 vz glgleb(Table 8,
Fig. ».

Table 7. Changes of serum Ca, P, Alkaline phosphatase in experimental csiecmyeliiis

?;12231 :tfi‘f; No. of rabbits  Calcium (mg/dl)  Phosphorus (mg/dl) A]kalim(ehghfsphatase
Control 15 14.4%+1.0 5.7+1.2 65.01+24.6
2 d 5 11.3+1.4 4.5+0.6 112. 0+60.5
4 d 5 12.24+2.0 4.51+0.4 51.7%+15.3
1w 10 11.3+1.3 4.940.7 73.0+27.3
2w 5 13.640.5 3.3k0.6 70.0%+11.2
3w 10 13.3+0.7 4.540.9 88.514-33.5
5w 10 13.240.7 4.2+0.9 105. 0437. 2
7w 9 11.64+0.8 4. 44+0.5 90. 6+41.7

Table 8. Changes of total Protein, Albumin and BUN in experimental ostecmyelitis

;Ix;i?c&;fitoer: No. of rabbits  Total Protein(gm/dl) Albumin (gm/dl) BUN (mg/dl)
Control 15 6.83+0. 49 3.91%0. 41 29.7+10.0
2 d 5 5.94+40. 42 3.44%0. 15 21.6% 8.0

4 d 5 5. 6710. 40 3.2040. 44 23.0%+ 7.9
1w 10 5.9010. 34 3.4710.29 27.5419.6
2w 5 5.8410. 40 3.261%0.20 22.24 2.0
3w 10 6.1610. 64 3.4510.35 21.9%+ 3.5
5w 10 5. 6810. 33 3.2410. 28 22.4+ 3.8
7w 9 5.31+40. 36 2.954+0. 17 25.4% 4.1
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Ab. S-GOT: A Ae] 36.1-+31.9, 24| 82.8+94.4,
449 139.0-+152.5, 15 38.0%£26.8, 2% 55.0+19. 3,
3% 38.8+21.3, 5% 53.0%54. 2, 75 108.6459. 9IU/1
2A AN W3t al$ Alstd dEHoz EHE
7t ol % ol Auld slgdovt oF 274 A4
8] olAto 2 ol F 443 7F9 FA & p<0.025 A
A kel Wt Ul gdAl FobEe] e 7 EbEe
AE Yuigde 748 A 4 daish

0. LDH (Lactic Dehydrogenase): # 4tv] 20|
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(Table 9, Fig.8).
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Table 9. Changes of S-GOT, LDH and CPK in experimental osteomyelitis

Time after Ny of rabbits SGOT (U/1) LDH (IU/L) CPK (unit)
Control 15 36.1+ 31.9 151 =+ 53 799 £264
2d 5 32.8% 94.4 284 £ 90 1239 1 =299

4 d 5 139.0£152.5 5831+ 29 1346 1 245
1w 10 38.0% 26.8 3991 +171 14801 % 57
2w 5 55.0% 19.3 230 X114 14241170
3w 10 38.8% 21.3 290 T £171 1324 T £260
5w 10 53.0+ 54.2 2811 156 1201 1 =199
7w 9 108. 6+ 59.9 3741 =166 1500—% 0
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